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MINERAL SYSTEM. 


CLASS It. 

SALINE MINEEALS. 


Ohdbk L—POSStt iSdlTS. 

Gkkus I.— BO^XvSALT. 

Steinsalz, .Werfter Mtha. 

This Genus coatains one Species^ viz. Hexahedi^ll Bock* 
Salt. 

1. Hexajiedral Rodc-Salt. 

Hexaedrischcs Stdnfidc, Mtjht. 

Tlds Species is divided mto two Subspecies, viz. Rock- 
Salt and Lake.^alt. 

Voi,. III. A Firsi 


GSM. 1 . SOCK-SALT. 


[CL.S. SALINK MIK. 




First Subspecies. 

Rock-Salt. 

Steinaalz, ^Werner. 

iS ■■ ■ 

This Subspecies is divided into two kinds, viz' Foliated 
Hock-Salt and Fibrous Eock-Salt. 

First Kind. 

iPoKated Rock-Salt. 

Blattriches Steinsalz, Werner. 

Sal, Plin. Hist Nat xxxi. 7* S<) (in part). — Muria iossilij^ 

puraj Sal gemm®, Wall t ii. p. 5S — Sel marin ct Sel geinnie, 
Rorn^deLi^le,t.i. j).37 ^* — Blattriches Steinsalz, Jl em. Fhihst. 
b. i. s. S6l.~LatneDar Sal Gem, Kirw. vol. ii. p. o J. — Bliit- 
triches Steinsalz, Estner, b. iii. s. Id. Emm. b. i. s. 19 . 
— Soude muriat^e criStallisw, et Sonde muriatce tumorphe, 
Hmty, t ii. p. 3.^6. 365 . — Le Sel Gem lamelleiix. Brock, t. ii. 
p. 21. — Blattriches Steinsalz, Reuss, b. iii. s. 30. Jd. Leon- 
hard, Tabel. s. 4 1. Id. Karsten, label, s. 56. Id. llaus. 
s. 121. — Soude muriatce laminaire, //fl/h/, I'abl. p. 20. — Blat- 
triches Steinsalz, Lenz. b. ii. s. 975. Id. Hoff. b. iii. s. 223 
Haus. b. iii. s. 844. — Common Salt, Aikin, p. 251. 

External Characters. 

Its most common colours are white and grey. Of white, 
it (Kjcurs greyish, yellowish, and milk-^white; but it sel- 
dom approaches to snow-white. Of grey, ash, smoke, and 
pearl grey. From pearl-grey it passes, though rait'ly. 
into flesh, bl(x>d, and brick rod. Still seldoujer do we ob. 


serve 



O. 1. FOS«tL SALTS.] SP. 1. HKXAHEBEAL EOCK-SALT. 3 
\Sub8p* 1. Jtock-Saltt — 1st Kind, Foliated RockSidt, 

serve the white varieties marked with Berlin, azure, violet, 
or lavender blue spots or patches^ 

It is said also to occur Ojphre-^^cfw, winie-yellow, and 
emerald-green. 

It occurs massive, disseminated, in minute veins, in 
crusts, pl^jtes, and stahictitic i also i*i distinct concretions, 
wliich arc large, coarse, small, fefld ftie angtilo-grahtilar, 
and these sometimes incline to prismatic 

It <x:curs crystallized in cubes. Sometimes the cubes 
appear as thick rectangtdar fiMr-^ided tables^ owing to two 
opposite lateral planes beccMning very large in comparison 
oi" tlie otheu’s. In other crystals, the figure is that of a rect^ 
(insular fottr-mkd prism^ which is produced by two c>ppo- 
site planes of the cube becoming smaller than the others. 

On liie fresh fnicture it is shining or splendent, and the 
lustre is resinous- 

It has a threefold rectangular cleavage, the folia parallel 
with I lie planes of the cube. .. 

The iVaclure is coiichoidal. 

The fragmegfits are cubic. 

In general it is strongly translucent, sometimes seihi- 
1 ran sparen t and traiis{xireiit. 

It is as hard as gypsum, or even harder, but not so hard 
as calcareous-spar. - ■ 

It icels rather greasy. 

It is rather brittle, and easily frangible. 

It lias a saline taste. 

Specific gravity, 2.143, 2.2, Hasbcn/raiz, — 2.1, 2.2. 

Mohifi 

A 2 St'cimd 


authors describe rock-salt in globular artd columnar rrfncretiowl 
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GEN. 1 . ROCK-SALT. 


[cL. 8. SALINE MIN- 


Second Kind, 

Fiteous Kock-Salt- 

Fasriges Steinsalz, Werner, 

Fariges Steinsalz, Wern, Pabst b. ii. su 363. — Fibrous Sal Gem, 
Kirw, voL ii. p. 25. — ‘Fasiiges Steinsalz, Estner, b. iii. s. 71- 
Id, Enm,\i, ii, s. 23. — Le SdL Gem fibreuse, Broeh, t. ii. p. 25. 
Soude muriat^e fibr^use, Hauy, t. ii. p. 356, 365. — Fasrigess 
Steinsalz, Eeuss, b. iii. s. 27. Id. Lconhardj Tabel. s. 45. 
Id, Karsten, Tabd^ s. 56. H. Haus, s. 121 . — Soude niuriatee 
fibreuse^conjointe, Haiiif, TabL p. 20. — Fasriges Steinsalz, 
Lenz, b. ii. s. ^9, Id. Haus. Handb. b. iii. s. 844. Id. 
Hoff, b. iii. s, 229- — ^Fibrous Common Salt, Atkin, p. 252. 

E^ternci Cluxracters, 

Its colours ore greyish, yellowish and snow white ; from 
these it passCvS into asfa and smoke grey ; more rarely it is 
marked with stripes of^ flesh red, violet, sky, and Berlin 
blue. ■ • 

It otTurs massive, and dentiform ; also in distinct con- 
cretions, wdiich are coarse and fine, and straight and cm- 
ved fibrous. 

Internally it is shining and gnkemng; and the lustre is 
resinous. 

Tlic fragments are splintery. 

It is strongly translucefit, verging on semi-transparent. 
In other characters it resejnbles the preceding kind. 

Chemiced Characiers} 

It decrepitates briskly when exposed to tlic action of the 
blowpipe, or when laid on burning cpitfs. 


Constituent 
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ISubap, 1. Rock-Salt, •^2d Kind^ Fibrous Rook*SalU 


Constitumt ParU^ 
* Chetfairo Eod(-S«ltI 


Muriate of Soda, 

983 J 

Sulphate of Lime, - 

h 

Muriate of Magnesia, 


Muriate of Lime, - 


Insoluble matter, 

10 


wna^l* 


1000.0 

Henry^ in Philosophical Transactions 
for I8IO5 part i. p. 97. 

Geogmstic SituR fion. 

It is sometimes found in transition gypsum in the tran- 
sition-slate of the Allee Blanche, and between grey-wacke 
and black transition limestone neair Bex, l)elow the Dent 
de Chamossaire ; in alpine limestoiie, at Hall in the Ty- 
rol ; but the^^gfteatest formation is that in muriatiferous 
clay, in which the salt occurs, either disseminated, or in 
beds, alternating with the clay, or in vast irregular masses 
includctl in it. In this formation, tlie salt is occasionally 
associated with thin layers erf anhydrite, stinkstonc, lime- 
stone, and sandstone. Humboldt mentions a formation of 
rock-salt in muriatiferous clay^ lying on a very new sand- 
stone, at Piinta Araya in Americ^i ^ ; and small quantities 
of it occur in tlie floetz gypsum in the Segeberg, near Kiel 
in Holstein. 

Geofftrtphic 


* Humboldt's Pcrsotml Nsitativet vol. ii. p. 2G9. 




6 1. EDGK-SALT. [gL.2, SxVIJKE MlKi 

Geographic Sitiuitton. 

J^urcpe.^TYio piimpal deposite of salt in tliis island is 
thit in Cheshire, where there are several beds that vai'y in 
thickness from four feet to upwards of one hundred and 
thirty feet, and alternate with clay and marl, which con- 
tain compiiKJt, foliated, granular, and railiated gypsum. 
Rock-salt also occurs at Droit wich in Worcestersliire. 

In the north of Qennaoy, rocks of the salt formation 
and salt springs occur,— an evidence of the exis-tence of 
salt beds, as all salt springs issue from salt bats, or rocks 
richly impregnated with salt ; but no s^lt-beds appear at the 
surface until we come to tlje Circle of Austria, and the 
neighbouring countries. Tim range of salt beds commen- 
ces at Hall in the TyrolJ*, passes through Reiclientlial in 
Bavaria, continues to Hallein in Salzl)urg, llallstadt, Is- 
chel, and Ebensee in Austria, and terminates at Aussee in 
Sliria. The furthar continuation of the salt dc{x)siti()n is 
found at a considerable distance, that is, in Hungary, at 
Marmoros, Rhona, Szek, and Speries : thai’ again in the 
great inclosed circular valley of Transylvania ; from thence 
it extends through W allachia, Moldavia, Buckovina, Gal- 
licia, to Upper Silesia. 

The salr reiwsitory of Marmoros i§ well known. In 
Transylvania, which is a va.st circular valley, having its 
bottom covered with salt, there are many extensive salt- 
works : in Moldavia th%re are also numerous .salt-mines ; 
and, what is worthy of remark, the rock-salt itself tliere 

forms 


• At Sulzbachy on the Keeker, in Suabia, there is a great bed of rUj 
richly impregnated with salt, and sometimes even containing great iniisBct 
of it. This appears to be the farthest limit of the salt-bcds on that side dj 
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forms hills. The salt-mines of Wieliczka are situated 
about two leagues south-east of Caupnftu in West Gfiilicia, 
and about nine irliles to the north<^t the Carpathian 
Mountains, They have been worked since the year 1251, 
ami their depth and extent is very gjf'eat; by some said to 
be 9(^0 feet, and having an extent of more than a league 
IVom east to west. According to Abbd Estnef, the salt of 
Hungijry, Transylvania, and West Gallicia, occurs only 
of a grey colour. The party-coloured is foiiild principal- 
ly in Upper Austria, Salzburg, Stiria, and the Tyrol 
The i)eautii\d blue' foliated variety was formerly found at 
Isehel in Upper Austria; and the very rare green variety 
is at j)rescnt found at Berehtesgaden and Hallein in Salz- 
biug, where the hhrous blue variety which occurs in the 
Tyrol is also met with. 

There are, besides, immense deposites of salt in Old and 
New Castile in Spain: thus, at Cordona, it is said to fornj 
a hill between SOO and 400 feet high ; and in France there 
arc salt-springs, but no salt-beds have hitherto been disco- 
%x*red, 

Africa . — Besides the great l>eds of this mineral found in 
Europe, it is also very extensively distributed in other 
quarters of the globe. In the northern part of Africa, on 
both sides of the Atlas Mountains, vast quantities of rock- 
salt occur. In the valley of Egarement there are beds of 
rock-salt resting on gyj)siiin. Mr Horneman, on his jour- 
ney from Cairo to Uminosogeir, discovered a plain on the 
summit of the chain of limestone mountains that bound the 
Desiirt of Lybia to the north, consisting ot‘ a mass of rock- 
jsalt, spread over so large a tract of surface, that in one di- 

rection 


- ^ The salt-mine* iii the Tyrol are 5PQQ feet above the level sra. 
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rection no eye could f each its termination, and its width he 
computed at set^eral miles. To the south-east of Abyssi- 
nia, is a plain of rock-salt four days journey across, 
whence all that country is supplied*. At Tegazza, and 
in several other places iit Sahara, very large beds of pure 
rock-salt occur under strata of difierent kinds of solkl rock ; 
and beds of iilt appear at Darfur, and in the country of* 
Congo. 

Asm . — There is a considerable mine of rock-salt twenty 
versts from Jena-Tayerska, in the desart between the Vol- 
ga and the Uralian Mountmns ; another named Iletzki, 
near Astracan ; and there ai'e several others in Siberia f . 
Salt-mines are work^ in that part of China which borders 
on Tartary. At Teflis, Tauris, and other places in Per- 
sia, there are great masses of rock-salt; and we are inform- 
edi, that in the Desart of Caramania, and also in Arabia, 
rock-salt b so abundant, and the atmosphere is so dry, that 
the inhabitants use it for building houses. The Island of 
Ormuz, situated in the mouth of the Persian GuU', is prin- 
cipally composed rock-salt. Rock-salt is one of the mi- 
neral productions of the valley of Cashmere ; and in the 
province of Lahore in India, there h a hill of rock-salt 
equal to that of Cordona : the salt of this lull is cut into 
dishes, plates, and stands for lamps :J;. 

America. — Rock-salt is found in vast quantity on the 
elevated Desarts of Peru, wdiere it is very hard, and has 

usually 

^ Bruce mentions, that in soiue parts of Abyssinia* cubic pieces of rock 
salt puss as current coin. 

•J* Pallas speaVs of rock-salt in the neighbourhood of the river Jtiik, 
vrhtch is sometimes so hard as to snap the 2^k*axee made nse of in quarrv 
log it. 

Out’iiics of the Globe* tol. S. p. 
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2 . Lake Salt, 

usually a violet colour; also in the Cordilleras of New 
Granada^ at the hei^t of 2000 toises It occurs in 
considerable quantity in Upper Lmiiskna; and great 
masses of it have been found at the juncti<m of the stream 
of c Atha-pus-caou with the Atha-piis-caou Lake ; and in 
California. 

New Holland.— According to Governor Htinter, it is 
found in considerable quantity on the east coast of New 
Holland. 

Uttes. 

Its uses are very various and important We employ 
it daily as a seasoning for our food : vast quantities are em- 
ployed for the presentation of animal fleshy butter, &c. ; 
it is also used as a manure, in tfre manufacture of earthen- 
M^are, soapmaking, and in many metallurgic operations. 
It affords muriatic acid and soda, by certain chemical pro- 
cesses. It is sometimes employed in its crude state, but is 
more commonly purified.^ 


Second Subspecifei. 

Lake-Salt. 

Scesalz, Wemer. 

Seesalz, Tteusg, b. iii. s. 36. Id^Hoff. b. iii. s. 2 ‘51. — Korntges 
Steinsalz, Haus. Handb. b. iii. s. 84 b 

External Cfiarac{er^\ 

Its colour is greyish- white. 

If 


IiQtnboldt*9 Personal Xarratire<» voZ. ii. p. 368. 
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It occurs in coarse and small roundish grains. 

Internally it is shining or glistening^ and the lustre is 
resinous. 

Tlie fracture is imperfect fbliaU>d. 

In other characters it agrees with the other subspecies. 

r 

GeognoaHc and Geographic Situations. 

It is found on the Ixxttoms ai^l sides of salt-lakes. 

Europe , — It is collected in the islands of Cyprus and 
^ilo, in the Mediterranean Sea. NciU'ly the half <if the 
peninsula of the Crimea is filled with salt-lakes, which Jif- 
ford a great quantity of lake-salt. 

— Lake-salt is collected in the neighbourhood of 
the Caspian. 

Africa , — At Manzelaclf,’ near Alexandria, there arc tw o 
salt-lakes, which afford a great quantity of fine white salt. 
The bottoms of the salt lakes in the land of the Hotten- 
tots and the Caffres, are so compactly covered with salt^ 
that it appears like ice, and the grains or distinct concre- 
tions adhere so closely together, that die mass is as hard as 
stone. Many exteiisivc districts arc supplied with sidt 
from the lake of Dombu, which is situated in the great De- 
sart of Bilma, in the kingdom of Bornu. 

America. — Lake-salt is collect€Kl in several of the salt 
lakes in North America^ as in Mexico. 


Gen. II 
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Genus II. SAL AMMONIAC. 

This genus contains erne species, via. Octah^ral Sal Ani^ 
nioniac. * Mascagnine. 

1. Octahedral S^l Aminoniac. 

Octacilrisches Salmiac Salz, Mohs. 

Natiirlicher Salmiack, Wemer, 

Sal ammoniacum, Wall t. ii. p, 77- — Sal AmiEjoiOEiiac, Rome de 
Lisle, t. i. p. Id. De Borti, t. ii. p. 54-. — F.~Naturiicher 

Siilinir.ck, flld. ». (jlO. — Sal Aipmoniac, Kirrv. voj. ii. p. 33. 
— Naturlicher Saliihack, Esther, b. iii. s. 78. Id. Emm. b. ii. 
«. 24. — Muriate d'Ammoniac, Lam. t, i. p. 473. — Le Sel Ara- 
nioniaque. Brock, t- ii. p. 27-— Ammoniaque muriatee, liauy, 
t. ii. p. 380. 38d. — Salmiack, Rems, b. iii. s. 38. Id. Lud. 
b. i. s, 180. Id. Suck. 2ter th. s. 180. Id. Bert. s. 328. Id. 
Mohs, b. ii. s. 2d7. — Ammoniaque muriatic, Lucas, j). 25. — 
Salniiack, I^milmrd, Tabel. s. 45.— Ammoniac muriatee, 
Brong. t. i. p. 109 — Salmiack, Karsten, Tabel. s. 56. Id. 
Hans. s. 122. — Muriate of Ammonia, Kid, vol. ii. p. 12. — 
Salmiak, Lefiz, b. ii. a. 984.^Naturlicher Salmiack, Hojff'. 
b. iii. s. 219 . Id. Ilaus. Hwdb* b. iii. s. 853. — ^al Ammo- 
niac, Atkin, p. 251. 

This ^species is divided into two subspecies, viz. V’^olcanic 
Sal .^nnouiac, and ConctioidAl Sal Ammoniac. 
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IS SEK. it SAX. AUMOXIAC. 

First Subspecies. 

Volcanic Sal Ammoniac* 

Vulcanischer Salmiak, Karsten, 

External Characters^ 

The colours are yellowish and gre 3 rish-white ; pearl-grey 
and smoke-grey ; wine-yellow ; sometimes apple-green, sul- 
phur-yellow, and broT^mish-black. 

It occurs in efflorescences, crusts, stalactitic, small bo- 
tryoidal, tuberose, corroded, also in granular concretions, 
and crystallized, in the following figures : 

1. Octahedron. 

2. Rectangular four-sided prism, acuminated with four 

planea^ which are set on the lateral planes. 

3. Cube, more or less deeply truncated on the edges. 

4 . Garnet or rhomlx)idal dodecahedron. 

5. Lcucite crystallization, or the double eight-sided py- 

ramid, acuminated with four planes. 

The crystals are small and very small ; and their lateral 
planes are usually smooth. 

Externally it is dull or glistening ; internally shining 
and vitreous. 

Its cleavage is in the direction of the planes of the octa- 
hedron. 

It alternates from transparent to opaque. 

It is harder than talc, and sqlpetimes as hard as s(‘lc- 
tute. 

It is slightly ductile, and elastic. 

Specific gravity, 1.5442, Hassenfraiz . — 1.5, 1.6, Mohs. 

It** taste is sharp and urinous. 


Chemical 
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1. Tolcomc Sal Ammmiacp 


Chemical Characters. 

When moistened, and rubbed with quicklime, it gives 
out a pungent ammoniacal odour. 


Constituent PaHs. 

Sal Ammoniac of Vesuvius. 
Muriate of Ammonia, - 99*5 

Muriate of Soda, - 0.5 


100.0 

Klaprothj Beit. b. iii. s. 91. 
Geognostic SittuUion. 

As its name implies, it is a volcanic production, occur- 
ring in the fissures, or on the surface of volcanic or pseu- 
do-volcanic rocks. 


Geographic SittuUicn. 

Europe . — It occurs in the vicinity of burning beds of 
eoal, lx)th in Scotland and England. It is found in the 
Island of Iceland. On the Continent, it is met with at 
Solfatara, Vesuvius, J£tna, tlie Lipari Islands, and Tus- 
cany. 

Thibet, Persia, and tlie Isle of Bourbon. 

America . — In volcanic districts botli in North and South 
America. 


Second 
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Secofid Suh^ecks. 

Conchoidal Sid Animouia(s 

Muschlicher Salmiak, Karsten, 

External Clharacters. 

Its colour is greyish-white. 

It occurs in angular pieces. 

Its surface is uneven. 

Externally it is glinimering ; internally it is shining ant^ 
vitreous. 

The fracture is nearly jierfect concholdal. 

The fragments are indeterminate angular. 

It is semi-transparent or^ transparent. 

It is malleable. 

It is soft. 

It is light. 

Its taste is pungent and urinous. 

* ConstHuent Parts. 

Muriate of Ammonia, - 97.50 

Sidphate of Arnmonia, - S.60 


100 

Klaproth^ Beit. h. iii. s. 94- 

f 

Geogfiostic and Geographic Situations* 

This mineral is said to occur, along with sulphur, in 
iwlts of indurated clay or clay-slate, in the country of Bu- 
diaria. 



0. 1 . -ros. SALE’S.] 81*. 1 . OCTAfl« 0 »^AL AHniOl^AC. 1 & 

[Sub^ft 3» Conchoidai Sal Ammoneatr* 
Useb. 

This salt is usecl^ fbr a variety of purposes. Great quan-* 
titles of artificial sal aupioniae are annually exported from 
this country to Russia, where it appears to be used by the 
dyers. is employed by coppersmiths, to prevent the^ 
oxidation of the surface of the metals they are covering 
with tin. It lias the property of rendering many metallic? 
oxides volatile, and is frequendy used to separate metak 
fnnu cacii oilier. Dissolved in nitric acid, it forms the 
fluid named aqua regia., employed in the solution of gold ; 
and p'L.ro ammonia is also obtained from this salt. 

0?)S€rvations. 

It is an opinion entertained by many, that this salt is 
the siinio with llic sal ammoniac (<iA 5 of the an- 

cients; but the jiccounts of Pliny, Dioscorides, Collumella, 
Synesius, Herodotus, Strabo, and Arrian, prove that they 
understood by sal ammoniac rock-salt ; and even the an- 
cient Araliian physicians Avicenna and Serapioii, who 
flourished during the eleventh century, descrilie rcx^k-salt 
under the name sal ammoniac. The first account w^c have 
of‘ sal ammoniac is in a treatise of Gelx^r’s, the date of 
which is uncertain. — \’^id. Beckman, Beitroge ziir Gesch- 
ichte dor Erfindungen, b. v. s. 351,— -285. 


Mascagninr, 
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^ JMascagnine (®), or Sulphate of Ammonia. 

Mascagnin, Karsten, 

Mascagnin, Reuss, b. ii. 3. s. 45. Id. Karstai, Tabel. s. 56. — 
Ammoniaque sulphatee, Hauy, Tabl. p. 21.— Mascagnin. 
Lenz, b. ii. s. 985. 

External Characters. 

Its colours are yellowish-grey and lemon-yellow. 

It occurs in mealy crusts, or stalactitic. 

Internally it is dull or glistening. 

The fracture is uneven or earthy. 

It is semi-transparent or opat^ue. 

Its taste is sharji and bitter. 

Chemical Characters. 

It is easily soluble in water ; partly volatilised by lieat : 
and becomes moist on exposure to the air. 

Constitue^H Parts. 

It is a compound of Ammonia, Sulphuric Acid, and 
Water. 

Geognostic and Geographic Situatkms. 

It occurs among the lavas of iEtna, and Vesuvius ; in 
the Solfatara by Puzzaeolo; in the laguiies, near Siena 
in Tuscany ; and on the bottom of a hot spring in Dau- 
phiny. 

Gkn. III. 


»(0> It is named after the discovet£r ^<j^lasc«gnL 
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Gknls III. VITRIOL 

Tins Genus contains three species, viz. 1. Rbomboiclal 
Vitriol, or Green Vitriol, 2. Trl^alic Vitriol, or Blue Vi- 
triol, ti. Pyramidal Vitriol, or Wliite \ itriol. * Red Vi- 
trioi. 


1. lllioluhoidal Vitriol^ or Green Vitriol. 

RhondxK'drisches Vitriol Salz, Mohs, 

Risen Vitriol, JVemer. 

:ZTvirrYi^iec of the (ireeks. — Aluirien, Plin xxxv. 15. p. 52. — 
Chalcantlnini, Plitf.r — Vitrioliiin ferri, JVaUvr, Syst. Min. ii. 
p. 22. — Fer sul])hatce, Hath/, t. iv. p. 122,- Eisen Viti-iol, 
llcu.ss, b. ii. 3. s. (<8. Jd. Karsfnt, I'abel. s. 56. Id. Hcius. 
s. i;j7. — Snlpliat of Iron, Kid, \ ol. ii. p. 20. — Eisen \ itriol, 
Lcuz, b. ii. s. 989. — (jrc'on Vitriol, Aihbi, p. 2 >0. 

Edit run I Cha t ru h ts. 

Its colours are emerald, ap|)ie, riud verdigris green, anil 
sometimes grass-green : on ex}¥)si!re to the weather, it be-* 
comes straw -yellow, crearn-yellow, ochre-yellow, and ycL 
lowish-brown. 

It oecurs^pulverulent, massive, disseininat<‘d, slalactitic, 
tuberosi% botryoidal, reniforni, in ilbrous disunet conci e- 
ii(?iis, and crystallized. 

VoL. III. 


B 


The 
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The primitive figure is a rliomboid with i^ciges of 81 ^ 23' 
and 98^ 3T, and plane angles of 100^* 10% and 79 /507 
The diagonally op])osite apices of this rhomboid arc some- 
times truncated ; occasionally all the angles, or the angle.s 
and edges, are truncated. 

It is shining both externally and intentally, and the 
lustre is vitreous, with exce{)tiou of* the fibrous varieties^ 
wdiich are pearly. 

Its cleavage is threefi>ld, and in the direction of thr 
planes oi‘ ihe rhomboid. 

Tlie fracture is flat conchoidal. 

It alternates iVoin semi-transpareitl to opaque. 

It refracts double. 

It is as liard as gypsum. 

It is friable, brittle, and^easily frangible. 

Specific gravity. 1.9, - 0, Moki, 

It tastes sweetish, styptic, and metallic 

Ch cm 'teal Charaaicr. 

Before the blov’jfipc, on charcoal, it becomes magnetii', 
and col our Si glass of borax green. 

Comtltucnt Pari,^. 


Oxide of Iron, 


25.7 

Sul |>h uric Acid, 


‘^'s.9 

Water, 

- 

45.4 


100.0 Bcr^cliu,r 

Geoffnostk and Geographic Siluattoji,^ 

It is always associated with iron-pyrites, by tlm decom- 
position of winch it is formed. It occurs in several coal- 


nniii^ 
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mines in this c^ountry, and in many iron and coal mines 
on the Continent of Europe ; and also in America, and 
Asia. 


Uses. 

It is employed to dye linen yellow, and wool and silk 
black : in tlie preparation ol‘ ink ; of Berlin-!)liie ; for die 
precipilalion of gold from its solution; and suJjdiuric acid 
can be obtained from it by distillation. I'he resiilue of 
the latter process (cojeothar of iron) is used as a red paint, 
and, when washed, for jiolishing steel. 

Observations. 

Vitriol ol' iron, by ex|X)sure 5 becomes yellow, and at last 
brown : in this state, it appears to answer to the Ml i/^ 
Plin. 1 list. Nat. xxxiv. 31. The Melantcria, or Inkstone or' 
Pliny, lire Lapis atramenlarius flavusoi' Wallerius, appears 
to be a variety of this inlneral. 

' 2 . Prismatic Vitriol, or Blue \"itrio]. 

Prisinatischcs Vitriol-Salz, Mohs. 

Jv I ipfervi t riol , 1 1 Yrner. 

XxXKdvS-iv of the Greeks. — Chalcai\thiim atrameiitum siitoriuui, 
yV.’Vo Hist. Nat. xxxiv. 12. p. .‘>2.— Viti ioliim ciipri, H allrr 
Syst. Min. t. ii. p. 20 . — Cuivre supliatee, I lain/, t. iii. p. 5S0. 
— Kupfervitriol, Ih'iis's, h. ii. 3. s. 13. Id. Karst. s. £6*. 

*— Snlplmte of Cop})er, Kid, vol. ii. j>. 2.‘>. — KupfervilrioJ^ 
Lenz, \>, ii. s. Id. Hans. Handb. b. iii. k. X05S. — Blue 

Ak'tfiol, Aikithf p. 


R 9. 


Ejclernal 



so 


GEX. 8. VTTlilOL 


[cL. S. SALINE MIN. 


External Characters, 

The coniirion colour is dark sky-blue, ^vhlch sometimes 
approaches to verdi^ris-green. By exposure to the air it 
becomes yellow. 

It occurs massive, disseminated, stalactitic, dentiform ; 
and crystallized. 

Its primitive figure is an oblique four-sided prism, in 
which the lateral edges are 124" 2% and 55" 58'. The 
edges and angles of tliis prism frequently occur truncated. 

Externally and internally it is shining and vitreous. 

It has a double cleavage in the direction of the lateral 
planes of the obli(]ue four-sided prism. 

Tlie fracture is conchoidal. 

The fragments lU’e rather sharp-edged. 

It is translucent. 

It is harder than gj^psum*, but not so hard as caIcareou.s- 
$par. 

Specific gravity, 2.1, 2.2, Mohs, 

Its taste is nauseous, bitter, and metallic. 

Chemical Characters, 

When a jx)rtion (d‘ it is dissolved in water, and spread 
on the surface of iron, it immediately covers it with a 
film of copper. 


ConstUuent Parts. 

Oxide of Copper, - 32.15 

Siilpburle Acid, - 81.57 

Water, - 36.J?0 

100.00 Berzelius. 
Gcogiiostic 
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Geognostic and Geographic Situations. 

It occurs, along with copper-pyrites, in Pary’s mine in 
Anglesea ; and also in the copper-mines in the county of 
Wicklow, in Ireland. It is found in considerable quanti- 
ty in several copper-mines on the Continent of Europe; 
and also in Siberia. 


Uses. 

It is used in cotton and linen printing, and tlie oxide se- 
parated from it is used by painters. 


3. l^yramidal Vitriol, or "White Mtriol. 

Vitrioluni zinci, Waller. Syst. Mih. t. ii. p. 21*. — ^Zinc sulphatee, 
liaih), t. iv. p. 180. — Zinkvitriol, Leonhard, Tabel. s. 45. Id. 
Kar.sien, Tabel. s. 5(). — ^White Vitriol or Suljdiate of Zinc, 
Kid, vol. ii. p, 24, — Zinkvitriol, Lenz, b. ii. s. Id. pilaus. 

Haiulb. b. iii. s. 1 118. — White Vitriol, Aikin, p. 250. 

EiVtcrnal CharacU rs. 

Its colours are greyisli, yellowish, reddish, and givenisli- 
white. 

It fH’curs nia.ssivc, stalactitic, renifonn, botryoidal, in 
crusts ; also in radiated, fibn)us and granular distinct con- 
cretions ; and cryslallized. 

Its primitive figure is a jnramid of 120® 90'. The fol- 
lowing are scmie of the secondary figures: 

1. llectangular four-sided prism, acuminated with four 
. j>lanes, which are set on the lateral planes. 

2. Acicular crystals, which are promiscuously aggre- 

gated. 


It 
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It is shining. 

It is translucent. 

It is soft, brittle, and easily frangible. 

Specific gravity, 2.00, Born. 

Its taste is nauseous metallic. 

Chemical Characters. 

It iiituincsrcs before tlie lilowpipe, but docs not phos- 
phoresce : it dissolves in 2.285 }>;n ts of l)oiling water. 


ConstHiicnt Paris. 


From itamm 

e/UirjT, 

Ditto. 

Oxide of Z'nu , 

27.5 

21.729 

0\u!e of IMf.Migancse, 

0.5 

6.522 

Suiphuric Acid, 

22.0) 

71.7.29 

W ater, 

50.0 r 


100.0 

100 


Klaproth^ b. v. s. 19G. Her::. ArchiT. 

b. iii. s. 537. 

Gcofinostic and Geographic Situations. 

It occurs in repo^ stories that contain blende, and aj>- 
pears to be formed by the decom]K»sition of tliat niineral. 
It occurs at Holywell in Flintshiie ; and it is said also in 
Cornwall: in the llamelsl^erg in the Ilartz; at Spit/ in 
Austria ; at Sclicmnitz in l^ungary ; and Salilberg in Swe- 
den. 


Uses. 

It is used as a medicine ; is employed in great quantities 
by vamishers to make oil drying ; and a fine white cok/iir 

named 
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named Zlnc-whitt\ which is more durable than white-lead, 
is prepared from it. To prepare this colour, the salt is 
dissolved in water, and the white oxide, which is the zinc- 
white, is precipitaled from it by means of potash or chalk. 


Red Vitriol, or Sulphate of Cobalt. 

Kobaltvitriol, Werner. 

Kobaltvitriol, Kopp, in Leonhard^s Taschenbuch, b. L s. 111. 
Id. LeonJuirdy Tabel. s. 45. Id. Karstcn, Tabel. s. 56. Id. 
Lenz^ b. ii. s. 1003.— Red Vitriol, Atkin, p. 250. 

Kxternal Characters. 

Its colour is flesh-red, incliryng to rose-retl. 

It occurs coralloidal, stalactitic, in crusts ; also in gramc 
lar distinct concretions. 

The surface is rough, and longitudinally furrowed. 

It is dull, and seldom shining on the surfaces of tlie di«- 
t^pet coin ra tions, and the lustre is pearly. 

Tlie fracture is earthy. 

Tiie fragments are blunt-edged. 

It is opaque. 

It affords a yellowish- white streak. 

It is easily friable, and brittle. 

It is light. 

It tastes styptic. 

Chemical Characters. 

Its solulion aflbrds, with carbonate of potash, a pale- 
bluisli precipitate, which tinges borax of a pure blue co- 
lour 


Cmstitueui 
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Constituent Parts. 

Oxide of Cobalt, - 38.71 

Sulphuric Acid, - *19.74 

Water, < - 41.55 

" 100.00 

Koppe^ in Journal fur die Chomie, J'hy.sik 
et Mineralogie, b. vi. Heft 1. 1808, 
s. 157. 

Gi'Of^nostic and Gcog^ravhic SHuafions. 

It cx'curs ill mining-heaps in lliber, along with lamellar 
iieavy-spai’, earthy colialt, and grey cohalt; and it has been 
also found in the Leogang at Salzburg, 


Glnus IV. EPSOM SALT. 


This Genus contains one sjiecies, viz. Prismatic Epsom 
Salt. 


1. Prismatic P'psom Salt. 

Prlsrnalisches Bitter Salz, Mohs. 

- Naturlicher Bitter Salz, Wernyr. 

of the Greeks — Trichitis, Plin. Hist, Nat. xxxv. 
15. 52..^ — Sal neutrum aeidiilare, WaU. t. ii. p. 7 b — 

d’Epsom ; Sel de Sedlitz ; Sel d’Angleterre ; Vitriol de Mag- 
nesia, Pome dc Lisle, t. i. p. S06.— Naturlicher Bittersalz, 

Wids 
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Wid, s. 595 . — Epsom Salt, Kirw. vol. i. p. 12. — Natlirlicher 
Bittersalz, Estner, b. iii. s. 44. Id, Ermn, b. ii. s. 14. — he Sel 
aincre natif’, ou Le Sel d*Epsom natif. Brock, t. ii. p. 1 1. — 
Mag'*^esie sulphatee, Hauy, t. ii. p. S31.—3Sf).— Bittersalz, 
Betm, b. iii. s. 53. Id. Lud. b. i. s. 182. Id. Such th. s. 2 1 , 
Id. Brrl, SM. Id. Mohs^.n. Id. Lco7ihard,hiihc\. 

4f). — Miigiiesie sulphatee, Brong. t i. p. 16*5. — Haarsalz, 
Karsten, Tabel. s. 56.— Bittersalz-fasriges, haarfi'irmiges, k 
mchlig’es, Hctus. s. 120. Id. Eenz, b* ii* s* — Natiirljch 
Bittersalz, Hoff. b. iii. s. 243.— Sulphat of Magnesia, Ailw. 
p. 251. 

External Characters. 

Its colours arc snow-white, greyish- white, and yellowish- 
white, and sonieiinu's ash-greV) and smoke-grey 

It fK'curs in lln inaceous crusts*, in flakes, small botryei- 
dal, renit’orin, and crystallized. 

Its primitive figure is a prism of BO^. The prisms arc 
aeicular and capillary 

It has a distinct cleavage in the direction of one of the 
tliagonals of the jirisin. 

The fariiiaoeous variety is dull, the othe rs shining, or 
glisti'iiing, and pearly. 

It varies from transpai’eni u) (;paqiie. 

It is soft. 

It is brittle, and easily iVangible. 

Its taste is bitter and saline. 

( Iicmhal 


* The cryiaallizations of Artificial Epsom Salt arc the following : 

1. Rectangular four- sided prism, either bevelled on the extremities, or 

acifininated with four ])lancs. 

2. f>ix-skied prism, acuminated on the extremities with four planes, and 

the edges of the acumination truncated. 
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Cfbcmical Cknravters* 

Before tlie blowpipe, it dissolves very easily by the assid- 
tance of its water of crystal lizaiio»^, :^ui it is i!ilfiet»l;ly tu- 
siblc. Its solution gives a precipitate with lime-water. 

Co)istitutni Paris. 

The constituent parts of purified Epsom Salt, the Sul- 
phate of Magnesia of chemists, are, according to 


Be^'gmann. 

KincdJi. 

Sulphuric Acid, - 3S.0 

2‘).4() 

Magnesia, - 19.0 

17.00 

Water of Crystallization, 4<S.O 

53.54! 

100.0 

100.00 


Gcognostk and Geographic Situations. 

It occurs as an elllorescence at Huriet, near Paisley, 
along with natural alum ; urul sometiriKs efl!ore.'»ces on old 
walls : at Jena it encrusts rocks of gy-psum ; and hcdl’ burnt 
clay at Witscliiz in Ilohemia ; on porjihyry-slatc*, also in 
Bcliernia; at Solfatera, on decomposing lava; at Gran, in 
Hungary, it eft)ore.sce.s on sandstone, clay, and compact 
limestone. 


Uses. 

When purified, it is user! as a purgative medicine; and 
it is \ alued by clieniisis on account ol‘ the magnesia which 
can be obtained from it. 


Gen. V. 
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Genus V. ALUM. 

Tttt.s Genus contains one sp^ies, uz , OctaliedraJ Alum. 
Rock Butter. 

1. Octahedral Alum. 

Of tiled risebes Alaiin, Molts, 

Natiir] ichor Alaim, Werner, 

Alninen nativxmi, WnU. t. L p. 31. — Natlirlicher Alaun, Wid. 
s, — Aluiu, K:r7>\ voK ii, )). l.% — Nalurliclier Alaun^ £.y/. 
ner^ b. iii. 39* Erim. h. ii. s. fK — 1/Alumen natif, 
Br(fch t il. p. 6.~Alumine sulphatee alkaline^ i/rv/Vy, t. ii. 
p. 387- 398 . — Aiiro.ine sulphatce, Brong. t. i. p. 155. — Sul- 
phat ol Aiiunine, /wV, voj. ii. p. 13. — Aliimx, Hatfs. Handb. 
b. iii. s. 813. 

Elvlrrnal Charewters. 

It< colours arc yo!lo»vish, and g^ovisli-wliite. 

It occurs us a hirinacoous eftlorcscoucv, stalactitic, in de- 
licate curved nid pandle) dhrous 'X)nci*otions ; also crystal- 
lized, in octahedrons and cubes. 

The varieties with Hbrous c<xicrctions have a pearly 
liistro ; others; are glistening' mid vitreous. 

The cleavage Is fourfold, and in the direction of the 
planes of tlic oetahedroti. 

W hen* tile fracture can bo observed, it is conchoida). 

It IS ratlier liardcr tliau gvpsum. 


Specific 
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Specific gravity, 1.7, 1.8. 

Its taste is sweetish astringent. 

Chemical CharacteH. 

It is soluble in from sixteen to twenty times its weight of 
water. It melts easily by mems of its water of crystalliza- 
tion ; and by continuance of the heat, it is converted into a 
wliito^ongy mass. 

Constitueni Parts. 


Natural Alum of Frcinwald. 


Alumina, 

15.!25 

Potash, 

0.25 

Oxide of Iron, 

7.50 

Sulphuric Acid, aud Water, 

77.00 


100.00 


Klaproth^ licit, b, iii. s. 108. 

Geognofitk Situation. 

It generally occurs as an efflorescence on aluminous ini- 
ncTals, as alum-slate, alum-earth, alum-stone, aluminous- 
coal, aluminous-slatc-r Jay, and bituminous shale, wid also 
encrusting lavas. 


Geographic Situation. 

Europc.-^li cKcurs as an efflurcsc'encc on the surface of 
bituminous-shale and slate-clay at Hurlet, near Paisley; 
also encrusting alum-slate near Moflat, in Ibimfrlesshire ; 
Ferry town of Cree, in Galloway ; and at Whitby, in York- 
shire.’ On the Continent of Europe, it is met with ip 
ny places, as in tlie alum-slate rocks near Christiania in 

Norway ; 
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Norway ; in coal-mines in Bohemia ; also in Austria, Bava- 
ria, Hungary, Italy, and the islands of Stroml)oli, Milo, 
&c. in the Mediterranean Sea. 

Africo , — In Egypt. 

America , — In Heal del Monte in Mexico, on a porphy- 
rilic stone. 


Uses. 

It is employed as a mordant in dying; also in the ma^ 
nulacture of leather and paper; as a medicine; for pre- 
serving animal substances from putrefaction ; and it is 
sometimes mixed with bread, in order to give it a whiter 
colour. - 


Observatims. 

• 

1. The minerals tliat afford alum, either contain it ready 
formed, or only its constituent parts, which are disposed to 
unite, and form alum, when placed in favourable circum- 
stances. This latter is the most frei|uent case. 

The Homans and Grecians .appear ^ have been un- 
uc(j\iainted with alum : the aliimcn of tlie Homans, and the 
ruTrrvi^tx of the Greeks, l>eing vitriol of iron. 

3. Beds and veins of native .alum, in fibrous concretions, 
liave been lately discovered at Tschermig in Bohemia. Its 
chemical connx)sition is remarkable, as appears from the 
following analysis of Ficinus : 

Alumina 10.1, Magnesia 1.4i; Sulphuric Acid 43.24, 
Water of Crystallization 44.56, Silica 0.2 = 100. The 
magnesia here takes the place of the potash. 


* Rock- 
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* Rock-Butter (a). 

Bergbutter, Werner* 

Bergbutter, JVid- s. 589- Id. Emm* b. ii. s, 13.— Le Beurro tie 
Moiitagne, ou Le Bergbiitter> firoc^. t. ii. p. 10.— Bergbut- 
ter, Reuss, b. iii. s. {)6. Id. End* b. i. s. 182. Id. Siwk. 
Stcrtli. s. 26. Jd. Bert. s. 323. Id. Lmihw'd^ Tabel. s. 46’. 
Id. Karsicfiy Tabel. s. 56. Id. Hans. ». Ilf). Id* LcuZy b. ii. 
A 1009. 


External Characters. 

Tlie colours are yello^?ish-white, yellowish-grey, cream- 
yellow, straw-yeilow, and pale sulphur-yellow. 

It occurs massive, and* tuberose. 

Internally it is strongly glimmerii^, and resinous. 

The fracture is straight itJiated. 

The fragments ate blunt-edged. 

It is translucent on the edges. 

It feels rather greasy. 

It is easily frangible. 

Constituent Parts* 

It is Alum, mixed with Alumina and Oxide oi* Iron 

Gcomiostic SHuation, 

# 

It oozes out of rocks that contain alum, or its constilu- 
ents, as alum-slate, bituminous-shale impregnated with iron- 
pyrites, or ulurn-earth. 

Geqgrajjhw 


• It is named jRoch’.JBuacr, from oozing out of the Assures of alum loclik^ 
in a soft buttery slate. It afterwards becomes solid. 
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Geographic Situation. 

It occurs at the Hurlet Alum-work, near Paisley; oozing 
out of rocks of alum-lslate in tlie island of Bornholm, in the 
Baltic ; at Muskau in Upper Lusatia ; Saalfeld in Thu« 
ringia; ^nd, according to , Fallas, in aluminous rocks on 
the banks of the river Jenisei, in Siberia. 


Genus VI.— GLAUBER SALT. 

This Genus contains one species, viz. Prismatic Glauber. 
S*aU. ^ Reiisslie. 

1. Prismatic Glauber Salt. 

Prisma tisclies Glaulicr Salz, Mohs. 

Naturliches Glauber Salz, Wcfricr. 

mirabile. Wall. t. ii. p. 70.— Sel de Glauber, Jiomc dc Lisle, 
t- i. p. oOl, Id. Both, t. ii. p. 26 . — Natiirliches Wundersalz, 
Wid. s. r>y7.— Glauber Salt, Kirtv. vol. ii. p. f}. — Natiirliche# 
Glaul)ersalz, Eslucr, b. iii, s. 50. Id. F.mvi. b. iii. s. 401. — 
Le Sel dc Glauber natif, BrocJu t. ii. p. 1 4. — Glaubcrsalz, 
Beuss, b. iii. s. If). Id. Lud. b. s. ISS. Id. Such, th. 
». 18. Id. Mohs, 1). ii. s. 273. Id, Leonhard, Tabel. s. 4-(). — 
Sonde siilplmtfc, Brong. t. i. p. 1 1 3, — Qlaubersalz, Karsten, 
Tabel. s. 56.— Glauber itc, Ilaus, s. 120. — Soude sulpliatee, 
Hahy, Tab], p. Ip. — Glaubersalz, Lenz, b. ii. s. 1 027. Id. Hoff. 
V. iij. ^24^. Id. Ilaus. Handb. b. iii. s. 835. 


Exiernai 
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ExternaJ Cluiractcrs. 

Its colours are greyish and yellowish white ; seldom 
snow or milk white. 

It occurs in the form of mealy efflorescences ; in crusts ; 
seldom stalactitic, small botryoidal, reniform ; in small and 
fine granular distinct concretions; and crystallized in prisms, 
the dimensions of whidi are unknown. The crystals are 
often acicidar. 

Internally it is shining, and the lustre is vitreous. 

The crystallized varieties have a tlircelbld cleavage. 
The fracture is conclioidal, or uneven. 

The fragments are indeterminately angular, and hlunt- 
edged. 

It is soft. 

It is brittle, tod easily frangible. 

Specific gravity 2.2, 5^.3. 

Its taste is first cooling, and tWSi and bitter. 

Chemical Characters. 

Before the blow'jiipe, it is affected in tlie same manner as 
Epsom salt ; but its solution does not, like that of Epsom 
salt, afford a precipitate with an alkali. 

Constituent Parts. 

Natural Glauber Salt of Eger, according to Keuss, 
(CMiemisthe-mediciniscbe Beschreibung des Kaiser 
zens Bades, Dresden, 1794), contain: , 


Sulphate of Soda, 

G7.021. 

Cai bonate of Soda, 

- 1C.3SS 

Muriate of Soda, 

11.000 

Carbonate of lame. 

5.645 


TOO 


Gcognostk 
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Geognostic Situation* 

It Gccurs, along with r(x;k-salt and Epsom salt, on the 
Ixorders of salt-lakbs, and dissolved in the waters of lakes ; 
in efHoresitences Oil in<x)rish ground ; also on sandstojo^ 
mai l-sUue, and old and newly built walls. 

Geog^raphic Situation* 

Europe * — At Eger in Bohemia, it occurs efflorescent on 
meadow -ground ; as an efllorescence on the walk of old 
galleries in mines, at Grenoble in France; in old salt- 
mines at Aussec, Ischel and Hallstadt, in Upper Austria; 
at Altenbt'rg in Stiria ; Felsobanya in Hungary ; Hilde- 
sheim ; Duifenberg, near llallein in Salzburg ; Schwartz- 
burg in Switzerland ; near Aranjuez in Spain ; Solfatara 
in Italy. 

Jsia.~lt (Xicurs oil the banks, and in the winter of many 
Siberian salt-lakes ; neighbourhood of the Lake Baikal ; 
the di'sert plains of Iset, Ischeni, and Bai ebyn, 

Jfrica.— Egypt. 


Uses* 

It is used as a purgative medicine; and in some coun- 
tries as a substitute for s(xla, in the manulactirre of white 
<rlass. 


** Reussite. 

lieussin, Karsten* 

Ueussim Karsten, Tahel. (1. Ausg.j46. 75.) Id. Leonhard, Tabel. 
s. fG, Id. Reuss, Min. ii. 3. AB*— Karsten, Tabel. 2. Ausg, 
«. 56* Id* Laiz, b. ii. s. lOlp. 

VoL. III. Q 


Esptermt 
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External Characters. 

Its colours are snow-white and yellowish-white, which 
latter inclines to wine-yellow. 

J It occurs as a mealy efflorescence, in loose, earthy, dull 
particles : and crystallized in 

1. Flat six-sided prisms, with two broad, and four nar- 

row lateral planes, and bevelled on the extremi- 
ties. 

2. Acicular crystals. 

The first are small and middle-sized, the latter loose, or 
scopiformly aggregated. 

Internally it is shining and vitreous, and the fracture of 
the crystals small conchoidal. 

It is soft. 

Constituent Parts. 


Sulphate of Soda, 

66.04- 

Sulphate of Magnesia, 

81.85 

Muriate of* Magnesia, 

2.19 

Sulphate of Lime, 

0.42 


100.0 


Reuse, in Crelfs Annalen, 1791, 11. 18 

Geognostic and Geographic Situatims. 

It is found in the country around Sedlitz and Saidt 
schutz, where it effloresces on the surface during the spring 
of the year: also at Filin, near Briix. 


Gkn. VII. 
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Gexus VII.— NITRE. 

This Genus contains but one species, viz. rrisinatic 
Nitre. 


1. Prismatic Nitre. 

Prismatisches Naturlicher Saltpeter, Mohs- 

Natlirlicher Salpeter, Wemer. 

Nitrum terra miner^isatum. Wall. t. ii. p. 45. — Nitrate de Po- 
tiisse, T)c Borfty t. iL p. 57. — Naturlicher Salpeter, W'kL s. 6’02. 
Nitre, Kirrv, vol. ii. p. 2.5. — Naturlicher Salpeter, Estner- 
b. iii. 1 ^. 55, Td, Emm, b. ii. s. 1 6 — Nitnite de Potasse, Lem, 
t. i. p. 4()8.— Potasse nitratee, Hadj/, t. ii. p. 34i6, 355. — Lc 
Nitre r*atif, Ih'och, t. ii. j). 17 — Sa$etef, Beuss, b. iii. s. 21. 
Natur.iclu'r Salpeter, Lud. b. i. s. 177- Td. Suck. th. 
s». Jl. Id, Bert. s. 325. — Potasse iiitratee, Lucas, p. 21 — 
Salpeter, Leonhard, Tabel. s. 44. — Potasse nitratee, Brong, 
t. i. p. 112 — Salpeter, Karslert, Tabel. s. 56. Id. Hans, 
s. 121. — Nitrate of Potash, Kid, vol. ii. p. 3. — Naturlicher 
Salpeter, Tlo[}\ b. iii. s. 216. Id. Haus. Handb. b. iii. s. 849. 
—Nitre, Aikut, p. 251. 

External Characters. 

Its colours are o;reylsh- white, yeliowish-wlhte, and snow- 
••hUc.. 

It occurs in (lakes, crusts, and in capillary piisinatic cryfh 
The pniuiti\e prism has not been determined. 

C S 


It 
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It is dull, glimmering, or shining, and the lustre vitre- 
ous. 

It has a cleavage in the direction of tl]c smaller diagonal, 
of the oblique four-sided prism. 

It alternates from translucent to transparent. 

It is as hard as gypsum. 

It is brittle, and easily frangible. 

Its taste is cooling and saline. 

Specific gravity, 1.9369, Hassenfratz. — 1.9, 2.0, Motm 

Cliemkal Characters, 

It deflagrates when thrown on hot coal. 

Constituent Parts, 

The Natural Nitre of Molfetta, according to Klaproth : 


Nitrate of Potash, 

42.55 

Sul{)hatc of Lime, 

25.45 

Carbonate of Lime, 

30.40 

Muriate oi|Potash 

0.20 

Loss, * - 

- 1.40 


100.00 


Klaprothy Beit. b. i. s. 320 


Gcognostic Situation, 

It is usually found in thjn crusts on the surface of soil^ 
and sometimes also covering the surface of compact lime- 
stone, chalk, and calc-tuff*. In many countries it germi- 
nal^fili certain seasons out of the eartli, and when this 
eartli is accumulated in heaps, 'so as to expose a large sur- 
ipice to the atmosphere, it is found to produce it annualJ} . 


Geographic 
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Geographic Sltimtion. 

Europe,— It is/ound in great quantities in many plains 
in Sj)€ain ; very abundantly in the plains of Hungary, the 
Ukraine and Podolia ; in France, on the walls and floors 
of chalk caves ; in the county of Bamberg, on a species 
limestone marl ; on marly sandstone in the neighbourhbbd 
of Gottingen ; at Ilornberg, near Wurzburg, encrusdng 
calc-tuff*. But the most remarkable repository of natural 
nitre in Euroj)e, is that discovered by Abbe h\a-tis, near 
Molfetta, in the kingdom ol* Naples. It there occurs en- 
crusting a yellowish-grey coloured compact limestone. It 
is never found in IxhIs wilh the limestone, as mentioned by 
some mineritlogists, but always on its surface. 

Asia . — Nitre is very abundant in India; also in Persia; 
and in the valley b^M^'en Mount Sinai and Suez, in Ara- 
bia. 

Africa . — This salt is abundant in Egypt ; also at Lu- 
damar, in the interior of Africa; and in the Karex) De- 
sart, to the east of* tlie Cape of Good Hppe. 

America . — Tlie nitre used for the manufacture of gun- 
powder in the United States of America, is obtained from 
an earth collected in the limestone caves of Kentucky. Tlie 
earths which exist in these caves, and w hich contain both 
nitre and nitrate of lime, are lixiviated, and the lixivium is 
then made to pass tli rough wood-ashes, by the alkali of 
which the nitrate of lime is decomposed *. After due eva- 
poration, the nitre is permitted to crystaUlze. One of the 
most remarkable of tliese caverns is in Madison coiipty, on 
Crooked Cr*eek, about 60 miles S.E. from Lexington* ' The 
• cavern 

s — ^ ; ll' 

* It appears, that two bushels of ashes, made by burning the dry wood 
in holJow trees, contain as much alkali as eighteen bushels of ashes obtained 
firoxn the ojik. 
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cavern extends entirely tlirough a hill, and affords a con- 
venient passage for horses and waggons. Its length is 646 
yards ; its breadth is generally about 40 jfeet ; and its ave- 
rage height about 10 feet. One bushel of the earth in this 
cave|:n Connnonly yields from one to two pounds of nitre ; 

the same salt has been fimnd to exist at the dc|jth of 
atilleast 15 feet ; even the clay is impregnated with nitrate 
of lime. 

Kentucky also furnishes native nitre under a very diffe- 
rent form, and constituting what is there called roclv-orc^ 
Vhich is in 1‘act a sandstone richly impregnated with nitrate 
of potash. The sandstone rests on limestone, and some- 
times jjresents fronts of from 6*0 to 100 feet high. Wlien 
broken into small fragments, and thrown intolioiling water, 
the stone soon falls into sand, one bushel of wliieh, by lixi- 
viation and crystallization, frequently yields 10 lb. and some- 
times more than 20 lb. of nitre. The iitre obtained i rom 
these rocks contains little or no nitrate of lime, and is said 
to be superior for the manufacture of gunj)owder to that 
extracted from the afore-mentioned earth. Masses of native 
nitre, nearly pure, and weighing several pounds, arc some- 
times found in the fissures of these sandstones, or among 
detached IVagments. Indeed, it is said, that these masses 
of native nitre sometimes weigh several hundred pounds. 
Similar caverns also occur in Tennessee, and in some part» 
of Virginia and Maryland 

Nitre effloresces in considerable abundance on the soil 
near Lima; and in Tucuman int South America. 

Uses, 

In tdungary, Spain, Molfetta, and the East Indies, con- 
^erable qantities of natural nitre are collected ; but vhe 

greatest 


Cleaveland's Mineralogy, p. 109. 
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[5^u6«j7. 1. Common Natron, 
greatest proportion of that used in commerce, is obtained 
by working artificial nitre beds. These consist of the re- 
fuse of animal and vegetable bodies, undergoing putrefac- 
tion, mixed witl> Calcareous and other earths. Its princi- 
jPal use is in the fabrication of gunpowder; it is also used 
in medicine, and many of the arts. 


Gknus VIII.— natron. 

Thus Genus containB otie species, viz. Prismatic Natron. 

1. Prismatic Natron. 

Prismatisches Natron Salz, Mohs. 

Naturliches Mineral Alkali, Werner, 

This species is divided into two siibi^ecies, viz. Common 
>k^atron and Radiated Natron. 

First Subspecies, 

Common Natron. 

Gemein^s Nata'on, Werner, 

vNitrum, P/m. Hist. Nat. xxxi. 10. p. 46.— Alkali minerale na- 
tron, WaU, t. ii. p. 6 1 .-— Alkali fixe mineral, Rmie dc Lisle, 
t i. p. 146, — Naturliches mineral alkali, Wid, s. 57^^Na- 
^ tron, Kirw, vol. ii. p. 6. Td, Estner, b. iii. s. 1 8.-— Natiirliches 
mineral alkali, Emm. b. ii. s. .81.— Carbonate de Natron, iMn, 
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t. i. p. 462 .^ — Soude carbonatee, t. ii. p. 373. 379*“^ 

L*i\lkaii miuei-al^ au Le Carbonate de Soude, Broch. t.ii. p.30. 
— Natron, Itcu.<i.s', b. iil s. 4. — Natiirliclies Mineral Alkali, 
IahL b, i. s. 17 b. Jd, Suck, 2 th. s. 2. id. Bert, s. 331. Id, 
MoA.v, b. ii. s. 234. — Gemeiiies Natron, Leonhardf Tabel. 
8. 44. — Soude carbonatce, Brmg, t. i. p. 149* — Oemein^ s 
iftatron, Karst^n, Tabel. s. T)!). — Soda, Ilav.^, s. 120. — Car- 
Senate of Soda, Kid, vol. ii. p. 4. — Soude carbonatee, Haiii/, 
Tabl. p. 21. — Gemeines Natron, Lenz, b. ii. s. pfiO. — Nitrum, 
Hnus. Handb. b. iii. s. 831. — Naturliches Mineral Alkali. 
Hojf'. b iii. s. 212. — Natron, Aikin, p. 1.53. 

External Characters. 

Its colours are yellowish and greyish while; also smoke 
grey and creanl-yellow^ 

When iVesh, it is compact, someitiitifes granular, some- 
times racStecd vitreous and and more or less 

translucent: when weathered, it ia ia loose, dull, opaque 
parts. 

Its primitive form is an oblique Will-sided prism, said Us 
have angles of' 120*’ and 60*^. 

It has an urinoiA and saline taste. 

Specific gravity 1.4. 

Chemmd Characters. 

It eifervesees with acids- Is easily soluble in watei*. and 
its solutn n colours blue vegetable tinctures green. It is 
very fusible bol'ore tlie blowjnpii. 

Constitncnf 

crystallization of Artificial Soda, — for that of Natural Soda huj' 
not met with,— is an oblique four-sided prism, Levelled on th^ termi- 

planes. 

■ According to Haiiy,the primitive form of soda is a rhoniboidal pyramid, 
in which the angles of the base are 120® 60', and of the cd^es of the baso 
780 28'. 
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[SuBsp. 1. Common Natron. 


Ccmstitnent Parts. 

Kgyptian Natron. 

Dry sub-carbonate 
^ of Soda, - 32.6 

Dry TSul^^hatc of 
Soda, - 20.8 

; Dry Muriate of Soda, 15.0 
I Water. - 31.6 

I 100.0 

j Klaprothf Beit. 

I b. iii. s. SO. 

Ccog nos tic Si f nation. 

It occurs as an effl 0 rc.sc*ence on the surface of soil, — on 
i3cconi[)08iun' rocks of ,|W«^cuIar* kinds, —on the iWes and 
bottoins of Jakes that heemhe dry during tlie sunnner sea- 
son, — also on the walk and bottoms of caves, — and dissol- 
\ cd in the water of kVf jy and springs. In Hungary, ac- 
cording to Kiu kert and Pazmand, there are so many natron 
lakes, that .50,000 quintals of soda could die obtained from 
them annually. In some places of the same country, it ef- 
floresces on the surlace of the soil, hcatli, ike. According 
to Dr Reiiss, it is observed efflorescing on meadows near 
Priesen and Sebnitz in Bohemia, and on decomposing gneiss 
in the vicinity of Biliii, where it is renewed every spring. 
To the west of the Delta of Egypt are several lakes, some 
of which hold (‘arbt)nate ^ soda, or natron, in solution, 
others muriate of soda, or common salt. In some of these 
lakes botli these salts aie contained, mid are depositedt^^- 
ternately on the sides of the lake, in consequence of '%be 
eva})pration of tlie water that held them in solution, this 
alteniaU^ depositioi? depending on the different degrees of 

tliQ 


^ Bohemian Natron. 

Cabonate of Soda, 89.1 8 
Carbonate of Lime, 7.44 
Carbonate of Mag- 
nesia, - 1.35 

Kxtractive matter, 2.03 

Natron of Hungary, 
Carbonate of Soda, 14.2 
Muriate of Soda, 22.4 
Sulphate of Soda, ^i2 

Earthy residuum, 9.2 

Water, 45.a 

100.00 

lievas^ Min. b. iii* s. 5. 

100.0 

According to Lanipadius, 

\ 

I 


45 S. NATRON. [cL.5. SALINIE MIN. 

the solubility of these salts: the common salt being the least 
soluble, is first crystallized ; and wlieh that lias been sepa- 
rated, to such an extent as to leave a considerable excess of 
carbonate of soda or natron iii solution,*^ then this latter sul)- 
stiuice begins to cTystallize. Bcrthollet is of opinion, that 
natron is Ibrmed by the decomposition of the /’oilihion 
^t by means of carbonate of lime, during wliicli })roces» 
the lime unites with the muriatic acid of the common salt, 
forming with it muriate of lime, while the carbonic acid 
thus disengaged from the lime, unites with the soda, and 
thus forms the natron. In some of the lakes, the eastern 
part contains only common salt, and the western natron, 
and these two solutions never mix together. It effloresces 
on the surface of lava in Italy; and in Switzerland and 
France, on the w^alls and roofs of Olives. 

Gcographid , 

Europe . — It occurs in Boheniift, at Bilin, Carlsbad and 
Eger; in Hungary, in the ne^^bourliood of Debrezin, 
district of Bahar, &c. ; in Switzerland, at Schwartzberg, in 
the canton of Belrne; in the Phlegrean Fields, Monte N uovq, 
near Naples ; and Mount ^tna in Sicily. 

Africa . — It occurs in considerable quantity in Egypt at 
the town of Nitria ; in the valley of tlie Natron Lakei^ 
Nubia ; and the island of Teneriffe. 

Asia . — ^In the vicinity of Smyrna, and the ancient city 
of Ephesus; in Bengal ; jiear Bombay ; near Tegapatnam, 
on the western coast of Indii f Sina, in the neighbourhood 
of Pekin; in Thibetian Tartary; Persia; Natolia; district 
cC^Ochotsk,' in the government of Irkutsk;, in the ncigh- 
teurhood of Nertschinsk in Siberia ; and in the Crimea. 

America . — Dissolved in the lakes of Mexico. 


SccQfni 
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[Subtp, 2. Jtadiated 


Secmd Subspecies, 

Radiated Natron. 

Strahliches Natron, Klaproth, 

Strahliges Natron, Bcuss, b. ii. 3. s. 3. Q. Id, Leonhard, Tabd 
«. 44. Id. Karsten, Tabl. s. 56. — ^Trona, Haus. s. 120.— ^Soude 
carbonatte aciculaire, Hauy^ Tabl. p. 21. — Strahlichefi Nan 
I ron, LenZy b. ii. s. 961* 

Exicrndl Characters. 

Its cx^lours are greyish and yellowish white. 

It occurs in crusts, in radiated distinct concretions, and 
crystallized in capillary or ociculai* crystals, which ire ag- 
gregated on one another. 

The lustre is glistaiing .and vitreous. 

It is translucent. 

It has a urinous and saline taste. 

Chemical Characters. 

Same as those of Common Natron. 

Constituent Parts. 


Water of Crystallization, 


Carbonic Acid, , - •- 

38.00 

Pure Soda, - - 

87.00 

Sulphate of Soda, 

2.50 


100.00 


Klaproth^ Beit. b. iii. s. 8T. 

Geognostie 
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Gcognostlc and Geographic Sltuaitona, 

Mr Baggc, Swedish* Consul at Tripoli, gives the fol- 
lowing inlbrmalion rcspec-ting this hitferesting subspecies of 
natron. “ Tlie native etjuntry of this natron, which is 
ihfere called Trona^ is the province Sukena, two day^^ four- 
liey from Fezzan. It is found at the bottom of a rocky 
mountain, forming crusts, usually the thickness of a knife, 
and sometimes, although rarely, of an inch, on the surface of 
the earth. It is always crystalline : in the fracture it con- 
sists of cohering, longish, parallel, frecpicntly radiated crys- 
tals, liaving the aspect of unhurnt gypsum. Besides the 
great quantity of trona which is carried to the country of 
the Negroes and to Fgypt, fifty tons are annually ciirried 
to Tripoli. It is not adulterated pit. I'ko salt-mine® 
are situated on tlic sca-shore ; occurs twenty* 

eight days journey up the A to the 

accounts of 3/lr Barrow, it i^uld i^pear also to occur in 
the district of Tarka, in BosBIeih^^s Land, in Southern 
Africa. 


Uses of Natron. 

It is priru ii-aHy employed in the manufacture of glass, 
and soap, in dyeing, and for the washing of linen. It 
is sometimes jnirified before it is used, but more fre- 
queiUly (particularly that from Fgypt) it is used in its 
naltiral state. In liungaryj particularly at .Debrezin, it 
is used in great quantity njanufacliire of soaj): it 

has also been emi)Ioyed in considerable (|uantity in Scot- 
lai^ and England for the same purj)ose. In. Siberia, a line 
while gl«‘iF:s is manufactured vnth it. In tlie I.evant, the 

natron 


** in the AbhandL d. Schwed. Acad, v. j. 1773, b. xxxv. s. 131. 
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natron of Suckena is mixed with tobacco, in order to give 
it a sharper taste. The ancient Egyptians are said to have 
macerated dead bodies in it for several months previous to 
prei)aring them as mummies. '^It is sometimes also purified 
for '*lkali it contains, and is then used as a flux. 

Observations. 

1 . Klaproth restored to this species the old name Na^ 
tron^ a word said to be derived from Nitria in Upper 
l^'.gypt, where, as already mentioned, it occurs in consider- 
able quantity. 

2. Tile terms Natrum and Nitrurn^ wliich are used in- 
discriminately by ancient writers, are generally applied to 
tills mineral, sometimes to saltjietre or nitre, mid sometimes 
to sal-ammoniac. 


(iExus IX.— BORAX. 

'Fins Genus contains one species, viz. Prismatic Borax. 

* Sassolinc. 

1. Prismatic Borax. 

Borax Tincal, Wall, t- ii. p, 82. — Tinkiil, Leonhard, Tabel. 
s. 44. Id. Karst en, Tabel. s. 56L — Soude boratee, Hau^, Tabl. 
]). 20. — Borax, Lvnz. b. ii. s. 1024. — Tinkal, Haus. Handb. 
b. iii. s. 840. 


External Characters. 

Its colours arc greyish, yellowish, and greenish-white : 
also greenish-grey, and mountain-green. 


It 
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Its primitive foiin is an oblique four-sided prism. The 
fbllowing are some of the secondary crystallizations : 

1. Irregular six-sided prism, wi^i alternate broad and 

narrow lateral planes, and oblique terminal planes. 

2. Irregular six-sided prism, with two opposite b]pader 

lateral planes : sometimes bevelled on the *extreini- 
ties, the bevelling planes set on the smaller lateral 
planes. The lateral edges are 91® 50' and 134* 
5'. 

S. Irregular eight-sided prism, with lateral edges of 
134^' 5' and 135« 55'. 

4. Flat four-sided prism, with rhomboidal base. 

The surface of tlie crystals is sometimes smooth, some- 
tinies rough, and covered with a while, grey, or brown 
crust. 

The <Jry slals occur kH)se, aa*d of various sizes. 

Internally it is shining rerin 

The fracture is partly foliated, partly flat eonclioidal 

The fragments are blunt-edg^. 

It is semitransparent. 

It refracts double in a high degree. 

It is soft and very soft ; brittle and easily frangible. 
Speciiic gravity, 1.569, Kar,^ten. — 1.705, Klaproth. 

Its taste is alkaline and sweet. 

Chemical Characters. 

It intumesccs belbrg the blowpipe, and melts into 
ti’ansparent glass. 

Ccmfititucnt Parts. 

Boracic Acid, - - 37.00 

Soda, - - - - 14.50 

IVater, - - - 47.00 

98.50 

Klaproth^ Beit. b. iv. ». 653, 

G^fgnogik, 
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Geognostic and Geographic Situations. 

It occurs dissolved in the water of many springs in Per- 
; also in the soi) of diffetient parts of Persia ; and in 
Thibet, it is found in the soil, or in the water of lakes. 

pL^^^said also to occur in China, and in the neighbpWr 
hood of Escapa in Potosi. 


Uses. 

It is used as a flux for metals, and as an ingredient in 
artificial gems ; but its great use is to facilitate the solder- 
ing of the more precious metals. It is employed as a flux 
by mineralogists in examining the properties of minerals 
before the blowpipe ; and is sometimes used in medicine as 
a refrigerant. 


Obseirmtions. 

1. The name occurs in Gcber, who wrote in the 

ninth century ; and is derived from the word llaurach, in 
use among the Arabians. It has been confounded witli 
the Chrysocolla of Pliny, in consecjuence of the use that 
jewellers make of it in soldering gold. It is brouglit from 
India in an impure state, under the name tinkal., enveloped 
in a kind of fatty matter, which is soaj) with soda for its 
base. When purified in Europe, it takes the name of ho^ 
nu\ This purification is performed by the Diltch ; but 
the [)rocess which they follow is ujiknown. 

S. Karsten describes, under the name SassoUn^ a mine- 
ral priiici{)ally composed of boracic acid, Tlie following 
account contains tlie principal inibnnation we possess in re- 
gard to it : 


^ Sassoline, 
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* Sassoline, or Native Boracic Acid. 

Katdrliclies Sedativsalz, Esiner^ b. iii. s. 84*. — Sassolin, Rctm, 
b. ii. 3. s. 12. Id, I^onhdfrd, Tabelf s. 44. Id. KarMm, 
Tabel. s. 56 . — Acide boracique, Ilauy, Tabl. p. 5(>. 

Iii colours are greyish and yellowish M^iitc^ aiurcrcani- 
yellow. 

It occurs in grains, crusts, very small corroded pieces, 
which appear to be composed of crystalline grains, and aci- 
cular crystals. 

Externally it is uneven. 

It is dull or glimmering, and the lustre is resinous. 

The fracture passes from uneven into small foliated. 

The fragments arc blunt-edged. 

It is feebly translucent. 

It becomes resinous in the steak. 

It is soft, and friable. 

Chemical Characters. 

It melts easily before the blowpipe into a transparent 
globule. 


ConstUiient Parts. 

Boracic Acid, - - 86.0 

Ferruginous Sulphate of Man- 
ganese, - - - 11.0 

Sulphate of Lime, - - 3.0 

100.00 

Klaprothy Beit. b. iii. s. 99. 

Geognostic and Geographic Situations. 

It is found on the edges of hot-springs near Sasf^, in the 
territory of Florence. 


CLASS III. 
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METALLIC MINERALS. 


OitOER I. NATIVE METALS. 

Gencs I. PLATINA. 

This Genus contains three species, viz. 1. Native Plati- 
i»a, 3. Palladium, 3. 

1. i^ative Platina. 

Gediegcn Platin, Wemevi 

Platina aurum album. Wall, t ii. p. 365, — Platine, Rook; dc 
Lisle, t. iii. p. A87. Id. De Born, t. ii. p. 479 — Platin, Wer-, 
uer, Pabst. b. i. s. 31. Id. Wid. s. 661. Id, Kim. voL ii. 
p. 109- Id. Emm. b. ii. s. 106. Id. Lam. t. i. p. 96.— >X.e 
Platine iiatii', Broch. t. ii. p. 86. — Platin natif ferrifere, Haiiy, 
t. iii. p. 368 — Platin, Reuss, b- iii. s. 2S4. Id. Lml. b. i. 
s. 210. Id. Suck. 2ter tli. s. 97.^ Id. Mohs. b. iii. s. 3. Id. 
Hab. s. 98. — Platin natiii Srong. t. ii. p. 27S.— Platin natif 
ferrifere, Brard, p. 2S4. Id. Lucas, p. 101.. — Gediegen Pla- 
tin, Leonhard, Tabel. ^ 51. Id, Karsten, Tabel. s. 60.-— Pla- 
tina, Kid, vol. ii. p. 7S.~Platin natif ferrifere, IJauy, Tabl. 
p. 72.-— Platin, Haus. Uandb. b. i. s. 97. Id. Hojf. b. iii. 
»• f. — Native Platina, Aikiti, p, 74. 

Voi.. III. D 


External 
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External Cfuiracters. 

Its colour is very %ht steel-grey, which approaches to 
silver-white. 

occurs in flat, small, and very small grains, having 
smooth surfaces ; seldom in small angular or ^nind- 
iajhi grains, with impressions of other minerals* 

Externally it is shining, glistening, or glimmering, and 
the lustre is metallic. , 

The fracture, on account of the smallness of the parti- 
cles, cannot be determined. It is probably hackly. 

The streak is more shining than the true lustre. 

It is intermediate between semi-hard and soft : it is near- 
ly as hard as iron. 

It is malleable *. 

Specific gravity, 16.601 .— Wol 
Purified, 23.0, Thom^ 

Chemical Characters* 

It is soluble in the nitro-muriatic acid. It is infusible^ 
without addition, excepting in the focus of a burning-glass, 
or when exposed to the action of flame urged by oxygen- 
gas. It is the least fusible oi th^ metals; It does not amal- 
gamate with mercury. 

Constituent Parts. 

The v^ety in with p granulated surface, consistft 

Pktina, with a y^minute portion of Gold, and of Pal- 
la^um : the variety in flat and a^ul^ grains, consists oi‘ 

Platiiia, 


• It is so ductile, that 01* UToIl^ton has succeeded hi drawing it iHto p 
wire 1 i 7 j part of an inch in diaii&atfr. 
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Platina, alloyed with Small p^i<$ortionii of Iron, Copper^ 
Lead, Palladnufl, Iridium, Rhodium, and Osmium. 

Geogrmtic and GMgrajyliic Situations. 

Platiria has Hot hitherto been discoverc^jjfe^ 
ther pur^ or fonhitig a principal constituent part 
ore in Europe. The only ore ih which it fxrciirs, is Iftke 
grey silVelr-ore of Guadalcanal in Spain. 

America . — It has never yet been discovered to the north 
of the Isthmus of Panama, on the Continent of North Ame- 
rica. Platina in grains is only found in two places in the 
Spanish South American dominions ; in Choco, one^nf the 
provinces of the kingdom of New Granada ; and near the 
shores of the South Sea, in the province of Barbacoas, be- 
tween the and 6® of north latitude. It is peculiar to an 
alluvial tract of leagues, where it is associated 

with grains of native ^d, zircon, spinel, quartz, and mag- 
netic ironstone. It is not true that this metal occurs near 
Carthageritt, or Santa Ee, or in the islands of Porto Rico 
and Barbadoes, or hi Peru, although these different locali- 
ties are mentioned by authors *. The platina in granulated 
grains is found in alluvial soil, along mtli grains of gold, in 
gold- workings in Brazil “f*. 

Uses. 

Its property of remamirig unaltered in the air, or when 
ex|x>sed to high heats, of resisting the action of many salts, 
and of receiving a fine polish, have rendered this metal 
useiul for various cheijiici^l and physical instruments, as py- 

D 2 rometers* 


* Humboldt’s Kew Spain, vol. iii. p. ISO. 31ack’s Transtation. 
t Wollwton, Phil. Trans, for 1800. 
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rometers, cnicibles/ pendakiis,^ telescopic mir- 

rors, and for wheels in the cmistroctiDn of uratches, Rc- 
flectihg mirrcws made of glass, idthpugh, they preserve their 
lu&JS^ and polish well, are inopibveni^t, because they form 
{pJmyblc image : niirrofs made with metallic alh^ whicli 
li^i^lrlibstituted in their place, give but a single but 

t«mish bn exposure to the air: mirrors of platina possess 
the advantage of not tambhing, and they give but one 
image, and, owing to their gi'eat density, augment the re- 
flecting {X)wer. Of all metals it expands the least by heat, 
and follows the most regular course in its expansion : hence 
it is admirably fitted fm* meastires. The gecnneters De- 
lambre and Mechain, in measuring the arc of the meridian 
contained l)etw'een Dunkirk and Barcelona, used, in their 
operations, rods made of metal. Klaproth has shewn, 
that it may be used with great adyjptage in painting and 
ornamenting porcelain; and although when burnt in and 
burnished, it has nearly the same colour as silver, yet it is 
not, like it, liable to be tarnished by sulphureous effluvia, 
or to be affected by alterations of the atmosphere. The 
platina used for these purposes is repeatedly melted with 
arsenic ; vdthoiit its aid, we could only have obtained it in, 
very small masses, owing to the intense heat required for 
its fusion, and the small quantity fused. 

Ohservations. 

1. This mineral is named Platina^ on account of its sil- 
vefy?aspect, the word being derived from the Spanish plaia^ 
silver. 

. 2. Jt is distinguished from Silv^hj its colour, external 

shape, gi'eater hardness, and specific gravity. 


3. It 
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l}y its i»- 
in nitric 

acid. 

4. In the cabinet of ihe Academy of Bergaria in Biscay, 
there is said Jto be a mass pf platina, tha size of a p||^"s 
egg Humboldt lately presented tbp King of 
a mass still larger, and which weighs 1088.8 grains^ ^llfid 
has a specific gravity of 18.947, according to Professor 
Tralles. 

2. Palladium, 

Palladium, WoUqston. 

i#hilosophical Transactions for 1809,p. 192.; and Handb. 
b.i. S. 99- 

External Characters. 

Its colour is pale steel-grey, passing into silver-white. 

It occurs in small grains. 

The lustre is metallic. 

The fracture is diverging fibrous. 

It is opaque. 

Specific gravity, 11.8, 12.148 *f, Wdlaston. 

Chemical Characters. 

It is infusible ;^ut on the addition of sulphur, it melts 
with ease ; by continuance of the heat, the sulpliur is dissi- 
pated, 


* Mt Alaman, a Mexicaii gentleman, infornis me, that there is no spe- 
cimeit of platina of the size mentioned in the text, in the Academy of Ber- 
garia. 

t The second specific gravity was communicated to me by Mr Lonvy* 


a It> 


AVer. 


lability withoiij additwB, its issobibilily 
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patcd, and a globule of malleable palladium remains. It 
forms a deep red solution with nitric arid. 


CamtiUievU Pa/rts. 



Geognostic <md Geographic Situatims. 

It is found in grains, aldhg with grains of native platiim, 
in the alluvial gold districts in Brazil. 

Observatiom, 

This mineral was first discovered, described, and analy- 
sed by Dr Wollaston. 


S. Iridium. 


Iridium, WoUasUm, 

Philosophical Transactions for 1805 ; and Hatis* Handb. b. i 
s. 96 


External Characters^ 

Its colour^is very pale steel-grey. 

It occurs in very small irregular flatip’ains. 
The lustre is shining add metallic. 

The fracture is foliated. 

It is brittle. 

It is harder than platina. 

Specific gravity, 19.5. 


Chemhai 
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Chemical Characters. 

By fusion with nitre, it quires a dull black colour, 
but recovers its original colour and lustre by heating with 
charcoal. 

Constiticent Parts. 

Iridium is always alloyed with a portion of Osmium. 

Gebgmstic and Geographic Sitvatums. 

It occurs in alluvial soil in South America, along with 
platina. 

Observations.^ 

It was first examined, and introduced to the notice of na- 
turalists, by Dr Wollaston. 


Genus II. GOLD. 

This Genus contains only one species, viz. Hexahedral 
'Gold 

1. Hexahcdial Gold. 

Hexaedrisches Gediegen Go!3,’^o7t^, 

Gediegcn Gold, Werner. 

Thjs species is ^^ded into four subspecies, viz. Gold- 
yellow Native Gold, Brass-yellow Native Gold, Greyish- 
yellow Native Gold, and Argentiferous Native Gold. 

Fir Si 


56 r.E>?. 2. GOLP. [cu 8. MEf al- min. 


First Subspecies- 

Gdld-yellow Native Gold. 

I^eld-gelbes Gedicgen Gold, Werner- 

Jd- Wchi. Pabst b. i. is. 3. Id- Emm- b. ii. s. 111. Id, Estner, 
b. iii. s. 215. — L*Or natif, jaune d'Or, Brock- 1. ii. p. 89.— 
Gold-gelbes gediegen Gold, Bcuss, b. iii. b. 246. Id- Mohs, 
b. iii. s. 11. Id- Leonhard, Tabel. s. 51. Id, Karsten, TabeL 
8. 60. Id, Haus- Handb. b. i. s. 101. Id- Hoff' b. iii. s. 11. 

External Characters, 

Its colour is perfect gold-yellow, which varies in intensi- 
ty ; in some varieties it inclines to brass-yellow. 

It seldom occurs massive, often disseminated, in mem- 
branes, in roundish and flattish pieces, in grains which are 
large, coarse, small and fine, in leaves, and crystallized, in 
tlie following figures ; 

1. Octahedron. 

а. Perfect, 

б. Truncated on the angles. 

By the increase these truncating planes, there 
arises a 

2. Cubo-i»ctahedral form, and then tjio 

3. Culie. 

a. Truncated on all the audios, 

■i ■ ■ " 

h. Truncated on the unconfonnable and alternate 
angles, 
c- Perfect, 

<?, All the angles very flatly Acuminated, with four 
planes, which are set on ihe lateral planes. 
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1« Gold^yellow Native Gdd. 

When these acuminating planes become so 
large that they meet, there is formed a 
4. A very acute*double eight-sided pyramid, acumlna- 
ted on each extremity with four planes. It is the 
Leiicite crystal. 

By the increase of the truncatioiil on the n* 
gure 3. 6*, there is formed a 
6. Tetrahedron. 

6. Rhomboidal dodecahedron. 

The crystals are generally small and very small, veiiy 
rarely middle sized, superimposed, and sddom in small 
druses. 

Externally it is shining and splendent, and the lustre 
metallic. 

Internally it is shining and glistening. 

The fracture is fine hackly. 

The fragments are indeterminate angular, and very blunt- 
edged. 

The streak is shining. 

It is soft. 

It is uncommonly difficultly frangible. 

It is completely malleable, and flexible. 

Specific gravity, from 17.000 to 19.000, 13.000 to 18.000, 
Haager, — 12.000, Mohs, 

Chemical Characters. 

It is fusible into a globule, whith is not altered by coiui- 
nuance of the heat. 


Comtituent Parts, 


It jsontains 
tV)pper. 


only a very minute portion of Silver and 


Geognofiiic 
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Geognostic SituMion. 

It occurs disseminated, in veins, and mineral beds, in 
granite, gneiss, mica-slatc, cky-slate, clay-porphyry, and 
sandstone ; also in grains and masses in alluvial deposites, 
in the beds of rivers, or in the alluvial soil in the flat coun- 
try through which rivers occasionally flow. It is generally 
associated with quartz and iron-pyrites, and frequently al- 
so witli yellow blende, brown iron-ochre, calcarcous-spar, 
and heavy-spar. Its other accompanying nnnerals arc fel- 
spar, hornstone, red silver, brittle silver-glance, copper-py- 
rites, copper-green, variegated copper-ore, malachite, brown 
iron-ore, galena or lead-glance, red lead-spar, IJende, grey 
antimony, white cobalt, copper-nickel, jjrsenical-pyrites, 
and orpiment. 

Geographic Situation, 

Europe , — It is found in alluvial soil in the mining field 
of Leadhills. In the time of Queen Elizabeth, extensive 
washings were carried on in that district, for the purpose of 
collecting this precious metal ; and it is reported that three 
hundred men were employed in searching for it, and that 
in the course of a few summers a quantity was collected 
equal in value to i? 100,000 Sterling. It also occurs ui 
Glen Turret in Perthshire * ; in stream-works in Cornwall; 
and in a ferruginous sand near Arklow, in the county of 
Wicklow, where a m^ssu weighing twenty-two ounces, the 
largest piece hitherto met with in Europe, was found f. It 

occurs 


* I am informed that gold has been found at Cumberhead in Lanarkshire. 

q The sand of any river is worth washing for the gold it contsuns, pro- 
jided it will yield twenty-four grains in a hundred weight ; but the sand of 




«Kn.l. NAT. MIN.] SF. 1. HEXAHEDKAI, OOLW. ft) 

1. Gold^yellovo Native Gold, 

occurs in granite at Gasten in Salzburg ; at Gardette in 
France ; in gneiss in Upper Hungary ; in mica-slate in 
Sal/burg and the Tyrol ; in clay-porphyry in Transylva- 
nia^ in hornblende rock along with auriferous iron-pyrites, 
in veins of quartz, at Edelfors in Sweden. Rich min6s of 
gold were formerly worked in Spain, and the most import- 
ant of these were situated in Gallicia, where the gold occur- 
red in regular veins. These mines, according to Diodorus 
Siculus, were worked by the 1‘hcenicians, and afterwardfi 
by the Romans, who derived great wealth from them. The 
island of Thasos in the Mediterranean was celebrated for 
its mines of gold; and Thrace and Macedonia afforded 
much gold to the ancients. The sands of the Danube^ 
Rhine, Rhone, Tagus, and many other European rivers, 
afford gold, and have been at dijlerent periods washed for 
this metal. ^ 

Asia . — There are few considerable mines of gold at pre- 
sent worked in this quarter of the glol>c. In Siberia, na- 
tive gold occurs at Schlangenberg, in veins that traverse 
hornblende rock : auriferous pyrites is niet with in quartz 
at Beresoi*, in the same country. In the southern parts of 
Asia, the sands of many rivers afford gold. The Pactolus, 
a small river in Lydia, formerly afforded so much gold, 
that it is alleged to have been one of the chief sources of 
the riches of Crcesiis. The numerous islands in the In- 
dian ocean, as Java, Japan, Formosa, Borneo, and the Phi- 
lipj)ines, afford considerable quantities of gqld. 

In the island of Sumatra, 15,400 ounces of gold are 
eolleeled annually. It is obtained, either from veins, where 

it 


the African rivers often yield sixty-threc grains in not more than five pounds 
weight jj^, which is in the proportion mi fifty times *8 much* — iTn!^ vol. ii. 
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it is associated with quartz, or from alluvial soil, where it 
oc(‘iirs in die form of dust, or in masses diat sometimes 
weigli upwards of nine ounces 

There are considerable mines of gold in Cochinchina, 
of wliicli the most important are those in the provinces 
of Cham and Naulang, where the gold ocxiurs in dust or 
grains, and in pieces that sometimes weigh fully two 
ounces. Gold-mines are also worked in the kingdom of 
Siam. 

Africa , — Tills continent affords a considerable quantity 
of gold, which is always obtained in the Ibrm of dust or 
rolled masses, which is found in tlie sand of rivers, or the 
alluvial soil of valleys or plains. The iiortliern parts of 
Africa aflbrd but little gold, but in the middle and south- 
ern regions, there are several tracts remarka]))e for die 
quantity of gold they afford. Th^ first is Kardofan, situa- 
ted between Darfur and Abyssinia. The gold collected 
there, is brought to market by die Negroes in quills of the 
ostrich and vulture. This territory, it would appear, was 
known to the ancients, who regarded ^Ethiopia as a coun- 
try rich in gold. 

The second principal tract lies to the soutli of the great 
Desart of Zara, and in the western part of Africa. The 
gold is collected in that extensive flat which stretclies from 
die foot of those mountains in which arc situated the sour- 
ces of die rivers Gambia, Senegal, and Niger. Gold is al- 
so found in the sands of all these rivers. Bambouck, wliich 
is situated to the north-west of tliese mountains, furnislics 
the greatest part of* the gold Avhich is sold on tlie wcslci'n 
coast of Africa, as w ell as that which is brought to Mo- 
rocco, 


* Marsdcn’fS Sumatra, p. 165,— -172. Sd edition. 
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1* Gold^^tUtno ATafirc Gold. 

rcx!Co, Fez, Algiers, and to Cmro and Alexandria in 

<E^pt 

The third principal tract where gold is abundant, lies 
on the south-east coast, between 15^ and 22^ of south la- 
titude, and nearly opj)osite Madagascar. The gold of that 
country, it is said, is found not only in the state of dust, 
but also in veins ; and it is supposed, that Ophir, from 
which Solomon obtained gold, was a country on the same 
coast. Nearer to the equator, the Gold Coast supplied tlie 
Portugueze, and aftenvards the Dutch, with great quanti- 
ties of gold dust *. 

America . — In modern times, this continent is considered 
the richest country of tlie w’orld in gold. There the gold 
is chiefly collected in alluvial soil, and in the beds of rivers, 
and sometimes also from veins. ^ In Mexico, the gold is 
for the most part extracted from alluvial soil by means of 
'washing ; and the particles vary in size, from that of dust 
to the weight of from five to six pounds. AnotJier part of 
the Mexican gold is extracted from veins which traverse 
primitive mountains. The veins of native gold arc most 
Irequent in the province of Oaxaca, either m gneiss or mica- 
slate. This last rock is particularly rich in gold, in the 
celebrated mines of Rio San Antonio. These veins are 
about a foot and half wide, and contain besides the gold 
common quartz. The same metal occurs, either pure, or 
mixed with silver-ore, in the greatest number of veins that 
liavc been wrought in Mexico t and there is scarcely a 
single silver-mine wliicli does not also contain <;old. 

On the coast of California, there is a plain of fourteen 
leagues in extent, covered watli an alluvial dc|x)site, in 
which lumps of gold are dispersed. 

In 


Broiigniart’s Mincralogic, t. ii. p. 271, 272, 27a, 
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In the kingdom of New Granada in South America^ 
gold is found in considerable quantity. It is obtained by 
the washing of the alluvial (Jfeposites ia which it is contain- 
ed. Gold veins have beeA* found in the mountains of 
Guamoco and Antioquia, but their working is almost en- 
tirely neglected. The greatest riches in gold obtained by 
washing, are deposited to the west ol' the central Cordillera, 
in the provinces of Antio(juia and Choco, in the valley of 
the Rio Cauca, and on the coast of the South Sea, in the 
Pariido de Barhacoa/i, The alluvial grounds wliich con- 
tain the greatest (jiiantity of gold in dust and grains, dis- 
seminated among fragments ol‘ greenstone and porphyry- 
slate, extend from tlie western (’ordilleras almost to the 
shores of the South Sea. 

The pro\incc of Antioquia, into which wc can only en- 
ter on foot, or on the shoulders of men, contains > cins of 
gold in mica-slato, also wash-giikl, or gold-dust, as it in 
sometimes called, in alluvial di posites. 

The largest piece of gold c^ er found in ( lioco, weighed 
26 lb. It is said that a piece of gold was found in Veru^ 
near La Pa^, in‘thc jear 1730, of the weight of 46 lb. 

Humboldt, to whom we are indebted for the })receding 
particulars in regard to the gold of Spanish America, in- 
forms us, that the total annual produce of the gold-mincb 
of the 'Jr’*|)anish American colonics, amounts to 26,02() lb 
Troy. 

A very considerable ]);-oporllon of tlu* gold of commerce 
comes from the Portugueze |X)sscssious in the Lrazils. In 
that country, it is collected by washing Irom th(‘ sand of 
rivers, and the other alluvial deposites. Gold is tbund al- 
most e\ery where throughout that vast country, along the 
fool of the immense chain of mountains which licsmcarly 

parallel 
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parallel with the coast, and extends from 5^ to 30® of sohlll' 
latitude. From this country nearly 30,000 marcs of golSR 
are annually exported to Europe ; so that the total produce 
of gold from the Spanish and Fortugueze colonies in the 
Americas, may be stated at 45,580 lb. Troy *. 

A considerable quantity of gold has been of late years 
collected in North Carolina. It is there found in alluvial 
land. 

It would appear from the preceding statement, that most 
of the gold of commerce comes Irom America and Africa, 
and that by far the greatest proportion of this is collected 
from an alluvial land, which is frequently ferruginous. 
The only consickrable gold-mines in Europe, are those of 
Hungary, but live gold is principally the brass-yellow sub- 
species. 


SccGiid Subspecies. 

Brass-yellow Native Gold. 

Messing-gelbcs gediegen Gold, WertK^r. 

fd. JVcr?iers PAst. b. i. s. 5. Id. Ermn. b. ii. s. 11.;.— L'Or 
iiatif d’un jaune de Laitom Brock, t. ii. p. 91* — Messing- 

gelbes 


* If we understand correctly the accounts given by early writers, the 
quantity of gold amassed by the ancienta must have been prodigious. 
Thus, in the 1st Dook of Kinga, chap. x. ver. 14. we are told, that King 
Solomon received 66C talents of gold (more fhan 27 tons weight, accord- 
ing to the usual, mode of estimating the talont,) in one year ; and in 
the 21st verse of the same chapter, it is paid, “ And all King Solomon’* 
drinking vessels were of gold, and all the vessels of the forest of Lebanon 
were of pure gold : none were of silver ; it w'as nothing accounted of in the 
days of Solomon.” Diodoru* says, that the tomb of King Simandius was 

environed 
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gdbes gediegen Gold, Reuss, b. lii. s. 258. Id- Molts, b. iil 
s. l6. Id. Leonhard, Tabel. s.51. Id. Karsten, Tabel. s. CO. 
Id. Haus. Handb. b. i. s. 101. Id. Hoff, b, iii. $. 15. 

External Churaeters. 

Its c(Jiour is brass-yellow, of every degree of intensity. 

It occurs disseminated, rarely massive, capillary, moss- 
like, reticulated, and in leaves ; also crystallized in the fbl- 
jowin<T fi<jures : 

1. Octahedron. 

^2. Six-sided table, in which the terminal })lanes arc set 
on alternately straiglit and oblique. 

Specific gravity 12.713, Karden. 


Consiltucnt Part.',, 


Euia in Bohemia. 


Gold, 

96.9 

Silver *•, 

2.0 

Iron, 

LI 

• 

100 


Lampadius, Handbuch zur Chcni 
Annul, d. MiSi. 251. — ^253. 

Geognostic 


environed with a circle of gold three hundred and fifty cubits about, and a 
foot and a half thick. Semira»iis erected in Babylon three statues of gold, 
one of which was forty feet high, and wtighcvl a thousand Babylonian ta- 
lents. For these statues there was a table or altar of gold forty feet Jong, 
and twelve feet broad, weighing fifty talents. 

• It is j)robab]e tiuit this subspecies contains more silver than ai)pcar» 
from the analysis of LairipaUius. 
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[Subap, 3. Greyiah^ydlxm Native Gold* 

Geognostic and Geographic SHnations. 

This mineral is found in tiie gold-mines of Ilungarv, 
Transylvania, llohcmia, and Siberia, and in many other 
situations where the gold-yellow .aibspecies oeciirs. It is 
saiil to be the most iroquenf native gold of Europe. It 
generally occurs in small veins in pirphyryand grcy-%vacke. 
The minerals with which it is most frequently ass(3ciated 
in these veins, are native silver, silver-glance, brittle sil- 
ver and red silve , iron-})y rites, and (jiiartz. Besides these, 
the following also occur, viz. cop})er-pyrites, grey cop- 
per, coppcr-glaiicc, ^’ariegated copper, and co|)})er-green ; 
almost the only iron-ores are brown iron-ore; the spe- 
cies of zinc are yellow^ and brown blende ; of lead, lead- 
glance or galena, and green lead-spar ; traces of copper- 
nickel, and white cobalt ; native arsenic, arsenical-pyrites, 
and red orpimeiit. Besides quartz, the following earthy 
minerals arc met with in these veins, viz. brown-spar, cal- 
careous-spar, heavy-spar, selenite, common garnet, and fi^ 
thomarge. 


Third Subspecies. 

Grcyisli-yellow Native Gold, 

Graugelbes gediegen Gold, Wemer. 

• 

Id. Emm. b. ii. s. 1 14. — L'Or lajtif d’un jaune grisatre, BnH:h. 
t. ii. p. 92 . — Falilgelbes gediegen Gold, Reim, b. iii. s. 2()0. 
— (jraugelbes. gediegen Gold, Leonhard, Tabel. s. 51. Id. 
Kartifen^ Tabel. s. 60 . Id* Hoff. b. iii, s. 1 7* 

VoL, III. E Eo'tenial 
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External Characters, 

Its colour i^brass-ycUow, which verges on steel-grey. 

It occurs in very small tfattish grains, like those of pla- 
tina. 

Its surface is glistening. 

It is never crystallized. 

It is heavier than brass-yellow native gold, but lighter 
than gold-yellow native gold. 

In other characters it does not differ from the preceding. 

CmstHuent Paris. 

It is said to contain Platina. 

Geoffnostk and GeograjMc Situations. 

It occurs, along with platina and magnetic iron-ore, in 
South America. 


Uses. 

The numerous and important uses of this metal, will be 
considered in another work. We may here only remark, 
that for whatever purpose gold is used, it is mixed with a 
quantity of copper, which is usually about and never 
exceeds which gives the gold a consistence and a hard- 
ness it does not possess when pure. 

Observations, 

Iron-pyrites is sometimes auriferous, but the richest va- 
rieties at Facebayin Transylvania, do not afford more than 
0.02 to 0.03 of gold. Auriferous pyrites is also met with 
at Adelfors in Smoland in Sweden, in the Valais and Grisons 

in 
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[Svhap, Argenti/troua Gold or EUctrum, 

in Switzerland, in Dauphiny, Siberia, and Mexico. Thh 
variety is distinguished from copper and iron-pyrites, by 
colour, specific gravifty^; and, malleability. 


Fourth Suhfspecies. 

Argentiferous Gold, or Electrnm. 

Electrum, Klaproth. 

Electrnm, Tlin. Hist. Nat. xxxiii. cap. iv. § 23. — Natiirlichefe 
Electrum, v. VcHhehns Grundriss einer Mineralogie Braun- 
scher, J781, fol. 11. — Elektrum, Klap.h* iv* s. l.<— Argen- 
tiferous Native Gold, Aikiriy p. 7d. 

External Characters, 

Its colour is pale brass-yellow, passing into silver- white. 
It occurs in small plates, dentiform, and in imperfect 
cubes. 

The other characters are not stated by Klaproth, to 
whom we are indebted for what is known of this mineral. 

Chemical Characters. 

It is not soluble either in nitrous or nitromuriatic acids. 
Constituent Parts. 

Gold, . . • . 64 

Silver, ^ ^ ^ - S6 

100 

Klaproth,, Beit. b. W. s. 8 


K 


Geo^'nostir 
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Geognostic and Geographic Siiuaiions, 

It occurs, along with massive heavy-spar/ or ash-grey 
splintery hornstone, at Sclilangenberg itt Siberia. 

Observatkms. 

1. The ancients applied the name Electrvm^ not only to 
amber, but also to a particular mixture of gold and silver, 
as appears from the following passage of Pliny : “ Omni 
■ auro inest argentum x^ario pondere. Ubicunque quinta ar^ 
genii portio est^ electrum vocaiur Hence Klaprotli ap- 
plies the name Electrum to tliis mineral. 

As tills mineral is not acted on, either by nitrous or 
nitro-muriatic acid, it follows, that tlie gold and silver are 
more than mechanically mixed. ^ 


Genus III. SILVER. 

This genus contains one species, viz. HexahedraJ Sil- 
ver. 

1. Hexahedral Silver. 

Ilexaedrischcs Silber, Mohs. 

This species is divided into two subspecies, viz. Common 
Native Silver, and Auriferous Native Silver, 

First 


* Plin. Xliat. Nat. Lib. xxxiiii cap. iv. § S3. 
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[Svhsp». 1. Common Native Silver » 


First Svh^ecies. 

Common Native Silver. 

Id. Wern. P^bst. b. i. s. 12 - Id. Estner, b. iii. s. 319* Id* Emm. 
b. ii. s. 156;‘ — L*Argent natif ordinaire, Broch. t. ii. p. 116 , — 
Argent natif, llauy, t. iii. p. 384*. — Gediegen Silber, Btniss^ 
b. iii. s. 310. — Geineiner gediegen Silber, hud. b. i. s. 210 . 
Id. Suck, ter th. s. 129 - Id. Bert. s. 36(). Id. Mohs, b. iii. 
s. 102 . Id. Hah. s. 102 .— Argent natif, Lucas, p. 103. — 
Gemeiner {gediegen Silber, Leonhard, Tabel. s. .53.— Argent 
natif, Brong. t. ii. p. 248. Id. Brard, p. 240. — Gediegen 
Silber, Karsten, Tabel. s. 60 . Id. Hans. b. 69* — Native Sil- 
ver, Kid, vol. ii. p. 83. — Argent natif, Haity, Tabl. p. 7 S. — - 
Gediegen Silber, Haus. Handb. b. i. s. 105. Id. Hoff. b. iii. 
s. 39 . — Native Silver, Aikiu, p. TO*. 

Extci nal Characters. 

Its colour is pure silver-wliite ; but the surface, by exjx)- 
sure to the air, becomes yellowish-brown, or brownish- 
black. • 

It seldom occurs massive, more frequently disseminated, 
in blunt-cornered pieces, in plates, and in niembranes : it is 
said also to occur in Spanish America in rolled pieces 
Besides these, it })rcsents the following particular and regu- 
lar external shapes : dentiform, filiform, reticulated, in 
leaves, capillary, wliich latter, when it is very much entan- 
gled, passes into compact. The cfj^stallizations arc the fol- 
lowing : 

1 . Cubef; 


2. Cube. 



• In the Imperial Cabinet of minerals at Vienna, there is a rolled piece of 


native silver from Spanish America, which weighs upwards of 3G pounds. 
7 Argent natif qubique, Ilauy. 
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2. Cube, truncated on the angles ^ 

8. Octahedron, either common or cuneiform *f“, and 
sometimes truncated on all the edges. 

4. Tetrahedron. 

5. llhoinboidal dodecahedron. 

6*. Leucite form. 

7. Six-sided table, in which the terminal planes firt 
set on alternately straight and oblique, and are 
bevelh'd. 

The crystals are small and very small, and microscopic. 

The surface of‘ the crystals is smooth ; that of the par- 
ticular shapes longitudinally streaked ; that of the ex- 
ternal shapes in leaves is sometimes drusy, sometimes 
streaked. 

The surfac-e varies from splendent to glimmering, ac- 
cording to the kind of surface; that of the crystals being 
splendent and bhiriing ; of* the particular and coniiuon ex- 
ternal shapes glistening and glimmering, with a metallic 
lustre. 

Tlie fracture is fine hackly. 

The fragments are indeterminate ^angular, and blunt- 
edged. 

The streak is splendent, with metallic lustre. 

It is harder than gold, tin, or lead ; but softer tlian iron^ 
platina, and copper. 

It is perfectly malleable. 

It is flexible, and difficultly frangible. 

Specific gravity, 10.4743, — 10.000, Gcilcrt — 

10.338, Selb,— 10, 10.4, Mohs. 

Chemical 

Argent natif cubo-octaedrif, Haiijr. 

■f Argent natif octaedre, Halijr 
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Chemical Characters. 

It is soluble in nitric acid at the common temperature of 
the atmosphere ; but the sulphuric acid docs not act on it 
until heat^. It is precipitatecl from its solution in nitric 
acid by ipiriatic acid ; and the precipitate, which is luna 
cornea^ is insoluble in water ; if a plate of copper be im- 
mersed in a solution of nitrate of silver, the silver is depo- 
sited, in its metallic state, on the surface of the copper. It 
is fusible into a globule, which is not altered by continu- 
ance of the heat. 


.Constituent Parts. 

Native Silver from Johanngeorgenstadt. 

Metallic Silver, - 99 

Metallic Antimony, - 1 

With a trace of Copper and 
Arsenic. 

100 

John^ Chem. Untersuchungen, b. i. s. ^88. 

Geognostic Situation. 

It occurs principally in veins in primitive mountains. In 
Suabia, and in some places In the Saxon Erzgebirge, it oc- 
curs in granite ; in gneiss, and mica-slate, in Saxony, Bo- 
hemia, and Norw'ay ; in clay-slate in Ireland, Saxony, mid 
Bohemia; in syenite and porphyry in Saxony and Hunga- 
ry ; and in primitive trap in Norway. In veins in transi- 
tion rocks, as in grey-wacke in the Hartz. In fleetz rocks, 
as in . clay-jxirphyry at ;^lva, in the Ochil Hills ; and in 
othd* districts in limestone, sandstone, clay-stone, and slate- 

clay. 
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clay. The native sliver in these rocks is accompanied with 
various metalliferous and eailhy mii^crals. The following 
are the principal metalliferous minerals, viz. corneous sil- 
ver, silver-glance or sulphuretted silver,* billtle silver-glance 
or brittle sulphuretted silver, red silver; also antinionial 
and arsenical silver, native arsenic, white cobahypd cobalt, 
copper-nickel, and native bismuth ; further, or lead- 

glance, black and brown blende, copper-pyrites, Iron-py- 
lites, brown iron-ore, native mercury, &c. The following 
arc some of the earthy minerals, viz. hcavy-spar, brown- 
spar, calcareous-spai*, fluor-spar, quartz, horn-stone, flint ; 
and less frequently asbcslus, steatite, aj>atitc, &c. 

Geoffraph x SitKation. 

Europe . — MaUiV years f^o, a vein of silver v»as, fl)r a 
short time, wrought mih considerable advantage in the pa- 
rish of Alva, in the county of Stirling. The inetaililerous 
minerals were, native silver, and silver-glance, with ores ol* 
copper and cobalt; and the vein-stones were calcarcous- 
spar and heavy-spar. It is said, that from JJ 40,000 to 
£ 50,000 worth ot' silver w^as extracted from tlie ores, be- 
fore the repositories were exhausted. We are told, that a 
mass of capillary native silver was found in the veins tra- 
versing the hhie'Coloqred limesUme of the island of Isla. 
Native silver has also been met with at St Mew an, St Ste- 
phen’s, IIuel-Mexico, and Hcrland, in Cornwall *. The 
lUpst northern silver-miacs in Europe, are those of JCongs- 

* In the second volume of the Transactions of the Geological Society, it 
iB; mentioned, that the native silver in Cornwall is associated with gaicnn or 
Icad-^lancc, iron-pyiites, bismuth, cobalt, wolfram, in veins trftversiiig 
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berg in Norway. T!he predominating rocks of the district, 
which are mica-slate and homblende-slate 9 are traversed by 
numerous veins j^taining native silver, silver-glance or 
sulphuretted silver, also native gedd, auriferous silver, red 
silver, corneous silver, galena, native ai’senic, brown blende, 
copper-pyii|iii^ and iron-pyrites. The most abundant and 
litHjuent vein-stones are calcareous-spar and heavy-spar. 
In former times, these mines aftbrded uncommonly beauth 
ful and large specimens of native silver. In the year 16^8, 
a mass of pure silver, weighing 68 lb. was met with in the 
mine Segen Gottes, and in the year 1630, in the same 
mine, one of lb. In the year 16G6 a mass of silver 
weighing 560 lb., and which is still preserved in the Royal 
Odlcction at Copenhagen, w’as dug out of the mine named 
Nye-Foriiaabing. In the year 1695, the mine Neiie duels 
afforded a mass weighing upwards of 118 lb. ; and in the 
year 1760, in the mine Gottes Hiilfe in (jer Noth, a mass 
estimated at 600 lb. was extracted from one of the veins *. 
Native silver is also found at Sala, in Westmaunknd in 
Sw^eden ; and in the mines in the Hartz, in small quantity, 
along w ith galena and calcareous-spar. In*the kingdom of 
Saxony, as in the district of Freyberg, it occurs in veins, 
associatetl w ith various ores of silver, arsenic, iron, lead, and 
nickel, along with calcareous-spar, heavy-spar, fluor-spar, 
and quartz, in veins that traverse gneiss. The masses are 
s^anetiines of great magnitude : thus, we are told, that in 
1750, a mass of native silver, w'eigliing upwards of IJ cwt. 
w':is dug out of the gi*cat mine named Himmebfurst, situa- 
ted within a feW miles of iVeyberg. It is also mentioned 

by 

* llaursmann^s lleise dnivh Senndinavien in den .fahren 1806 & 1807^' 
Ih il. 18. 
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by Albini, in his Meissnische Berg-Chronicke,’’ p. 30. 
that at Schneebcrg, in tlie year 1478, a rich silver vein was 
discovered, and so large a block of Ifialive silver and ore 
cut out, that Duke Albert of Saxony descended into the 
mine, and used this huge block, which smelted 400 cent- 
ners of silver, (a centner is 110 lb.), as a tah^i^^to dine on. 
Native silver also cxicurs in Bohemia, in veins in clay-slate, 
along with galena or lead-glance, blende, silver-glance, co- 
balt, nickel, sparry iron, iron-pyrites, quart/, and calcare- 
ous-spar. At Hudelstadt in Silesia, along with red silver, 
quartz, calcareous-spar, and lamellar heavy-spar. At Fur- 
stenberg in Suabia, in calcareous-spar, with quartz, and la^ 
mellar heavy-spar. At Wittichen, also in Suabia, in gra- 
nite, along with black cobalt-ochre, white cobalt, seldom 
with native bismuth, red silver, and iron-glance. At Rei- 
nerzau in Wirtemberg,* along with silver-glance, and red 
silver, and ores of cobalt, bismuth, ajpper, iron, and man- 
ganese ; and the vein-stones are lamellar heavy-spar, and 
fluor-spar: in the mine named Herzgol Frederick, in the 
same country, it is associated with uran-inica, and lamellar 
heavy-spar, and fluor-spar. At Allemont in France, it 
occurs in veins, along with silver-glance, red silver, cor- 
neous silver, ores of cobalt, native antimony, and nic- 
kel ; and tlie vein-stones are calcareous-spar, mixed with 
asbestiis and epidote. At Guadalcanal in Spain, along 
with red silver, and calcareous-spar. At Felsobanya in 
Hungary, along with native gold and iron-shot quartz. 
At Schemnitz, with white and brown lead spars, native 
gold, brittle silver-glance, and quartz ; and p other niines^ 
also in Hungary, associated with silver-glance, brittle sil- 
ver-glance, red manganese, bri^wn-spar, and calcedony. At 
Kapnick in Transylvania, with silver-glance, retj silver, 
blende, brown-spar, and quartz. 


Ana. 
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1. Common JSTative Silver. 

Native silver is collected in several parts of Sibe- 
ria : thus, at Kolywan, in the mine of St Andreas, it occurs 
disseminated iniferftstone, along with brittle silver-glance ; 
at Schlangenberg, in various forms, along with blue cop- 
per ; at Nieytschinsk, with copper-green, and heavy-spar. 
It is said ^^%e mined in China ; and it is known to occur 
at Pondang in Java. 

North America , — The silver-mines of Mexico and Peru 
have Jong been celebrated. Most of the Mexican sil- 
ver is obtained from silver-glance or sulphuretted silver, 
grey coppi^r, corneous silver, red silver, argentiferous 
galena or lead-glance, and argentiferous iron-pyrites. In 
some parts of Mexico, however, as we are informed by 
M. Humboldt, the operations of the miner are directed to 
a mixture of ochry brown iron;Ore, and minutely disse- 
minated native silver. This ochreous mixture, which is 
named pacos in Peru, is the object of considerable opera- 
tions at the mines of Angangueo, in the intendancy of Val- 
ladolid, as w ell as of Yxtejiexi, in the province of Oaxaca 
Massive native silver, which is much less abundant in Ame- 
rica than is generally supposed, has been found in consi- 
derable masses, sometimes more than 444 lb. avoirdupois, 
in the veins of Batopilas in New Biscay. These mines, 
which are not very actively worked at present, are amongst 

the 


* The Pacos, according to Klaproth, coi^tains the following ingredientls : 
Silver, - ... 14.00 

Brown Oxide of Iron, - - 71.00 

Silica ..... 3.50 

Sand, &c. - ... 1.00 

Water, - - ♦ - - • 8.50 

98.00 

Xla^rothj Beit, b* ir. s* 0. 
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the most wrthern of Mexico* Nature exhibits the $me 
minerals there, tliat are foaud in the silver^mines of Kongs- 
berg in Norway. Native silver is coiSt^^y accompanied 
by silver-glance or sulphuretted silver, in the veins of Mexi- 
co as well as in those of the mines of Europe, ^fhese very 
minerals are frequently found united, in the mines of 
Soinbreretc, Madrqna, Ramos, Zacatecas, Hapujaha, and 
Sierra do Penos. From time to time, small branches or 
filaments of native silver are also discovered in the celebra- 
ted vein of Guanaxuato; but these masses liave never been 
so considerable as those which were formerly drawn from 
the mine Del Encino, near Pachuca and Tasco, wJiere na- 
tive silver is sometimes contained in selenite. At Sierra de 
Pinos, near Zacatecas, native silver is acconipaniecl witli ra- 
diated blue copper. * 

Dr Schumacher informs us, that a Mr Ginge, a mis- 
sionjury, brought from West Greenland a specimen of 
capillary native silver, associated willi calcareous-spar, and 
which, he says, was picked up cn the shores of that eoun^- 
try*. > ^ 

South Jmericlt . — The mines of Huantajaya, surrounded 
with beds of rock-salt, are particularly celebrated, on ac- 
count of the great masses of imtive silver wlilch they con- 
tain in a decomposed vein ; and tliey furnish annually l)e- 
tween from 45, 942 to 52,505 lb. Troy of silver. The na- 
tive silver is accompanied with conchoidal corneous silver, 
silver-glance oi:-^lpjjauretted silver, galena or lead-glan(*e, 
will] small gr^s of quartz, and calcareous-spar. In 1758 
and 1789, two masses of native silver w^re diis^vcrcd in the 
mines of Coroncl and I^oysa, the one weighing eight, the 

other 


Vcrzeichuiss der Daiush-Nordischen r^iineralien, p. lit. 


OllD. 1. NAT. MET.] SP. 1. HEXAHEDHAi:. SILVEIl. 

\Svb8p* 1. Commof/i Native. Silver* 

othpr two quintals. The mines of Gualgayoc and Micui- 
pampa, commonly ^led Ghota, alk> in South America, at 
lord native silli^.’ Immense wealth, M. Humboldt re- 
marks, has been found even at the surface, botli in the 
mountain of Gualgayoc, which rises like a fortified castle 
in the mi®it of the plain, and at Fuentestiana,. at Caromo- 
laclie, and at La Pampa de Navar. In this last plain, for 
an extent of more than half a square league, wlicrever the 
turf has been removed, silver-glance has been extracted, 
and filaments of native silver adhere to the roots of the gra- 
mina. Frequently the silver is found in masses, as if melt- 
ed portions of this metal had been poured upon a very soft 
clay. The mines of Gualgayoc have fiiniished to the trea- 
sury of Truxillo, between the month of April 1774 and 
the month of detober 1802, t]ie sum of 1,189,456 lb. 
Troy oi‘ silver ; or at an average 44,095 lb. annually. 

The mines of Pasco afford native silver, along with ores 
of this metal, and afford annually from 181,263 lb. Troy to 
196,894 lb. Troy of silver. 

Mr Helms is of opinion, that the Cordilleras of America, 
when properly investigated, wdll afford so great a quantity of 
silver, as to overturn our present commercial sysstem, — by 
making silver as common as copper and iron. 

Uses, 

Its various uses, in coinage, and for other useful and or- 
namental purposes, will be considered in a separate work. 

Obscrvafwns, 

Native silver is distinguished from Antlmonial Silver^ 
and Native Antimxyny^ by fracture and tenacity ; it has a 

hackly 
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hackly fracture, and is completely malleable ; but they are 
brittle, and have a foliated friuisture. 


Second Subspecies. 

Auriferous Native Silver. 

Guldisches gediegen Silber, Werner. 

Id. Werner, Pabst. b. i. s. 12. Id. E.siner, b. iii. s. 315. Id. 
Emm, b. ii. s. 154. — L'Argent natif avirifere^ Brock, t. ii. 
p. 114. — Guldisch Silber, Ilens.s, b. iii. s. 332. Id. Lud. b. i. 
s. 210. Id. Such 2tcr th. s. 128. Id. Bert. s. 36‘2. Id. Maks, 
b. iii. s. 123. Id. Leonhard, Tabel. s. 53. Id. Karsten, Tabel. 
A 60. Id. Haus. Handb. b. i. s. 1 04. M. Hoff. b. iii. s. 44- 

External Characters. 

Its colour is intermediate between brass-yellow and sil- 
ver-white. 

It occurs disseminated, in membranes, which are pretty 
thick, in leaves, ‘and sometimes crystallized in culies. 

Its specific gravity, on account of the quantity of gold 
which it contains, is greater than that of common native 
silver. " 

In other characters, it agrees with the preceding specie.s. 
Comtituent Parts. 

Silver, . - TZ.OO 

Gold, - - 28.00 

100.00 

Fordyce^ Phil. Trans. 1779, fV 

Geo^nostie 



79 


ORD. 1. NAT. MET. J 1. HEXAHEDRAt SILVER. 

Geoffnostic and Geographic Siimtions. 

It occurs in veins in primitive rocks at Kongsberg in 
Norway ; at Kauris is Salzburg ; and at Schlangenberg in 
Siberia. 


GENERAL OBSERVATIONS ON SILVER 

1. The most valuable silver mines in the Old World are 
situated in tlio Austrian dominions, consequently including 
those ol‘ lioliv iina, Hungary, Transylvania, Salzburg, Mo- 
ravia, and Austria : the next in importance are those of 
liussia aiui Saxony ; and less considerable are the Hanove- 
rian, 1 Vussi'iri, liavarian, and Swedish mines. In the New 
World, the silver-mines of Mexied and Peru far exceed in 
valiK' the whole of the European and Asiatic mines ; for we 
are told by Humboldt, that these mines, in the space of three 
centuries, afforded 310,023,883 lb. Troy of pure silver -j*. 
Humboldt also states llic quantity of gold and silver im- 
ported into Europe {‘roni America, between* the years 1492 
and 1803, at ct? 1,100,775,322 Sterling, and gives tlie fol- 
lowing table of the annual produce of the gold and silver 
mines of* Europe, Northern Asia, and America. 


ANNUAL 


* The sil' jr of cominerce is principaiiy obtained from silver-glancc, red 
salver, and lead-g’tidcc. 

t llunj^oldt remarks, that this silver would form a solid sphere of raV 
rher inore'^than English feet. 
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2. The relative value of gold and r^ilver, as w\\\ appear 
from the following statement, has varied consi(leral)ly ;it 
different times. According to the present regulations in 
the British mint, a pound of standard gold is coined into 
guineas: a pound weight of standard silver is coined 
into (>2 shillings ; and a guinea is current foi* .shiHings. 
TIie.se particulars enable us to calculate the relative value 
of gold to silver, if we neglect llie alloy in the coins; for 
guiru as are equivjilcnt la value to 18()9 sixpences, 
and ()Ii .shillings beii'g ecpial to 124 sixjicnces, the value of 
gold is to that of sliver as 18f)9 to 124, or as loj :l ^ to 1 
This would accurately express the relative values of the two 
metals, if the (jiumtity of alloy in a pound weight of stand- 
ard in each bore tin* same proportion to the whole, which 
however is not tli(‘ case. In a yiound weight of standard 
gold at the British mint, one-tvfelfth is alloy ; in a pound 
weight of standanl silver, it is ; aiid the relative value 
of pure gold to pure silver, according to these regula- 
tions, and the estalilished lairrency between coins of the 
two metals, is as lo. v to 1. One of the earliest ac- 
counts of the relati\'e value of gold anchsih er we possess, 
is that of Herodotus, who informs us, that in Persia and 
Greece, it was as 13 to 1. Plato, who fiourish.ed about 
fifty years alter Herodotus, asserts, in hi.s Hipparchus, 
that the value ol‘ gold in Greece was to that of silver as 
1 2 1 ‘I*. Menander, who v as born a])cut the year 341 

before the Christian era, estimates the value oi‘ gold to 
that of silver so low as 10 io 1. According to Pliny, the 
nliitive value of the two metals in Borne, was at one pe- 
riod as higli.as 14i| to 1; but tliis did not continue 
VoL. 111. F long ; 

... ^ 

• This is applicable to the stale of matters before the iate coinage ©I 

f Platoni* Pp«l% t. HL p. 231 . edit. II. 8teph. 
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long ; for we find, in the conditions on which tlic Romans 
made peace with tlie ^^tolians, about 189 ycfirs before the 
Christian era, tliat they coincided with the Greeks in esti- 
mating the value of gold to be to that of silver as 10 to 1- 
On the return of Cicsar to Rome from Gaul, he brought 
with him so much gold, that the value of that metal to 
that of silver was soon as low as 74 to 1. AVe cannot 
say how long this last-mentioned proportion between tlie 
two precious metals continued ; but we find, that in tlie 
time of Claudius, about a century after Ca'saris return 
from Gaul, the value of gold vyas considerably advanct'd ; 
for under this Emperoris reign, it was thought jn-oper, 
according to Tacitus ♦ and the younger Eli ny -f-, to limit 
the fee of an advocate to 10,000 sesterces, and iliis legal 
fee is stated in the Digest at 100 aurei. Now, as 10,000 
sesterces were equal to 2,o00 denarii, it follows, lliat the 
Value of gold was to that of silver as 2,500 to 200 ; or aib 
12| to 1. It is highly probable that this proportion con- 
tinued some time after the reign of Alexander Severus.. 
as the state of the Empire justifies such a supposition 
At what period lb ceased cannot be determined ; but under 
the reign of Constantine the Great, we find, that the va- 
lue of gold was much diminislied, the proportion being now 
as 10 J to 1. Owing to the political alterations which suc- 
ceeded the ’reign of Constantine', tlie value of gold was 
much increased : even so soon as the lime of* Arcadius and 
Honorius, about sixty years after ( -onslantiue, the j)ro}ior- 
tional value of the metals was as 14f to 1. 

Fixim this statement, it appears, that the lowest pi’ojior- 
tional value of the two metals in ancient limes, was as 7^ 
to 1, and the highest as 14:' to 1 ; which latter docs not 

diff’er 


* Tacitus, Annalium, lib. xi. cap, 7* 
f C, Plinii fipist. Jib. v. ep. 2$, 
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differ much from that which exists at present. The vari* 
ous causes which gave rise to these fluctuations, arc lumi- 
nously detailed in J^ord LiverpooPs valuable “ Letter to the 
King on the Coins of the Realm.” 


Genus IV. MERCURY. 

This Genus contains two species, viz. 1. Fluid Mercury, 
Dodecahedral Mercury. 

1. Fluid Native Mercury. 

Tropfbares Gediegen Quecksilber, Mohs, 

Gediegen Quecksilber, Werner. 

Argentum vivuin, PJin, Hist. Nat. xxxiii. — Mercurius virgi- 
neus ; Hydrarg} rum iiativum, IValL t. ii. p. 1 tS. — Mercure 
iiatif Ivoiuc dc Lide, t. iii. jk 152. — Gediegen Quecksilber, 
Wid, s. 719' TVcr?i. Pabst. 1'. i. s. 6 . — Native Mercury, 
Kini\ vol. ii. p. 223. — Gediegen Quecksilber, Emm, b. ii. 
s. 129- — Mercure natif, Lam, t. i. p, l 66 . Id, Broch. t. ii. 
p. 96 . Id, limy, t. iii. p. 423. — Gediegen Quecksilber, Reuss, 
b. iii. s. 2 f) 9 . td. Lnd. b. i. s. 205. Id, Suck. 2 ter th. s. 109- 
Id. Bert, s. 132. Id. Mohs. h. iii. s. yS.-pfl. — Mercure natif, 
Lucas, p. 109 . — Gediegen Quecksilber, Leonhard, TabeL 
s. 51. — Mercure nalif, Brong. t. ii. p. 241. Id, Brard, p. 253. 
Gediegen Quecksilber, Karst cn, Tabtd. s. 60 . Id. Haus 
s. ()9' — Native Quicksilver, Kid, vol. ii. p. 95. — Mercure na- 
Tabl. p. 77 . — Gediegen Quecksilber, Handb. 

h. i. s. 108. Id. Hoff- b. iii. s. 18. — Native Quicksilver, 

p. 81 . 

F 


o 
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Eccternal Characters. 

Its colour Is pure tin-white. 

It occurs perfectly fluid; and in larger or smaller par- 
ticles or globules in the cavities of ores of mercury. 

It is splendent, and the lustre is metallic. 

It docs not wet the linger. 

It is opaque. 

It feels very cold. 

Specific gravity, in its fluid state, 13.581, Haiiy . — 
When solid, 15.6i, Biddle.— 14.0, Mohs. 

Chcrmcal Characters. 

It volatilises entirely before the blowpipe, at. less than a 
red heat. 

Constituent Pa7*ts. 

According to Klaproth, it contains no intermixture of any 
other metal. 

GcoQiwstic. Situation. 

Tins mineral occurs principally in rocks of the coal for- 
mation, and either disseminated, or in veins traversing them. 
It is associated with cinnabar, corneous mercury, and do- 
decahedral nativ^e mercury, and often also with iron-pyrites, 
heavy-spar, calcarcoiis-spar, and quart/. Bmall xcim of it 
are rarely met with in primitive rock.s, as mica-slut c and 
clay-slate, where it is accompanied witli native sil\ er, grey 
manganese-ore, and flexible asbestus. 

Gcogra^jhic Sltiialioii. 

Europe. — It is found at Tdria in the Friaul ; Niderslana 
in Upper Hungary ; Morsfeldt and 1\ olistein in the Pala- 
tinate 
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tinate; Moschellandsberg and Stahlberg in Deux-Ponts ; 
Leogang in Salzburg ; Horzowitz in Bohemia ; Almadeti 
in Andalusia, and Albaracia in Arragon ; in slate-day at 
Paterno in Sicily ; and at Oristani in Sardinia. 

America , — Guancavelica in Peru. 

Uses, 

This metal is used in the construction of barometers and 
thermometers ; also for collecting gases absorbable in wa- 
ter ; and its property of amalgamating, enables tlie metal- 
lurgist to extract, at a small expence, minute portions of 
gold and silver from poor ores When ainalgarnatcd 
with tin, it is used for silvering mirrors : amalgams of gold 
and silver are employed for plating other metals -|- ; and 
the amalgam of mercury and bismuth is used for the rub- 
bers of electrical machines. In the oxidated and saline 
states, it acts as a powerful medicine. 

Observations, 

1. The greater part of the mercury of commerce is ob- 
tained by distilling native cinnabar, not from native mer- ^ 
cury, which occurs but in smalLquantity. 

S. When rendered solid by artificial freezing mixtures, 
it is found to be malleable, and to crystallize in octahe- 
drons. 

3. The fracture of congealed mercury is hackly. 

52. Dodecahedral 


• The amalgamation of gold and silver appears to have been known to 
the ancients. — Vid. Plin. Hist. Nat. xxjuii. ; Vitruvius, viii. 8. 

*f“ The process of gilding is mentioned by PJiny.—Vid. Plin. 1. c. ed. Bip. 

p. 101. 
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S. DotleciilK'dral Mcmiry, or L'fative Amalgam. 

Natiirliches Amalgam, Werner, 

Amalgam natif d'Argciit, R(me de Ll.de, t- iii. p. 1(52. — NatUr- 
licJies Amalgam^ Weni. Pabst. b. i. s. 7- Id, Wid. s. 722. — 
Natural Ainalgama^ Kinv. vol. ii. p. 22, 'i . — Natiirliches Amal- 
gam, Lpwi. b. ii. s. 134. — Amalgame natif d' Argent, La?n, 
t. i. p. 4}32. Id. Broch, t. ii. p. 99 . — Mercure argenteal, llaih/, 
t. iii. p. 432. — Amalgam, Reuss, b. iii. s. 273* Id. hud, b. i. 
s. 205. Id. Sucli. 2ter th. s. 111. Id. Bert. s. 433. Id. Mohs, 
b. iii. s. 99- Id. LconJuirdy Tabel. s. 51. — Mercure argental, 
Brong. t. ii. p. 242. Id. Brard, p. 254. — ^Amalgam, Kars ten, 
Tabel. s. 60 . Id. Hans. s. {)9« — Quicksilver alloyed with 
Silver, Kid, vol. ii. p. pi* — Mercure argental. Hath/, Tabl. 
p. 77- — Natiirlich Amalgam, Hans. Handb. b. i. s. 107* 

HoJj\ b. iii. s. 21 . — Silver Amalgam, Aikin, p. 81. 

This sfK'cies is divided into two subspecies, viz. I 'luid or 
Semi-fluid Amalgam, and ,Solid Amalgam. 

First Subspecies. 

Fluid or Semi-fluid Amalgam. 

Flussiges oder halbfliissiges Amalgam, Werner. 
External Characters. 

Its colour is Intermediafc between tin-white and silver- 
white, according as it contains more or less silver, but 
usually inclines more to the first. 

It occurs very rarely massive and disseminated, usually 
in small roundish }X)rtioiis ; and crystallized in the follow- 
ing figures : 


1- Rhoinboidal 
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[Subsp. 1 . Fluid, or Semi-f uiU Amalgam. 

1. Ilhomboidal dodecahedron. 

a. Rarely perfect, generally 

b. Truncated, more or less deeply, on all the edges„ 
The crystals are small and very small, and generally 

TKingly superimposed. 

Externally it is shining and splendent, with a metallit 
lustre. Internally shining. 

The fracture is small grained uneven. 

When pressed between the fingers, or cut with a knife,, 
it emits a creaking sound like artificial amalgam. 

It is as hard as talc. 

Specific gravity 10.5. 

Constituent Parts. 

Mercury, - - 74 

Silver, - - . 25 

99 

Ileyer^ in Crell’s Annalen, 1790. 
b. ii. s, 36. 44. 

Geognostic and Geographic Situations. 

it IS generally associated with native mercury and cim 
>t}abar. It is found at Moschellandsberg in Deux-Ponts 
aj.nd it is said also at Rosenau in Hungary; 


Second Subspecies. 

Solid Amalgam. 

Festes Amalgam, Werner, 

Festes natiirlich Amalgam, tioff. b. iii. s. 24^ 

Ewternaf 
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Exiernal Charaetcrfi. 

Its colour is silver- while, which in Siome varieties falls 
into tin-w^hite. 

It occurs massive and disseminated. 

Its lustre is sliining, approaching to glistening. 

The iracture is flat conchoidal. 

The fragiiients arc indeterminate angular, and rather 
blunt-edged. 

It is as liard as gypsum, and sometimes even as hard as 
c ‘alcareou s-spar. 

It ig rather brittle, and rather easily^ frangible. 

It creaks strongly when cut. 

Specific gravity 10.5. 

Chemical Character's. 

Before the blowpipe, the mercury is volatilised, and a 
bead of pure silver remains. It whitens the surface of* 
copper when rubbed warm on it. 


Co7istiiucnt Parts. 


■Vlercurv, 

- 

- 

74 

64 

Silver, 

- 


as 

36 




99 ' 

100 


Hetter. Klaproth. Beit. 

b. i. s, 183. 

Gcognoslic Situation. 

It is usually accompanied with native mercury and cim 
uabar ; it also occurs along with native silver, and iron- 
pyrites; and the earthy minerals with which it is associated^ 
are cLilcareous-spar, quartz, heavy-spar, hornstonc, &c. 

Geographic 
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Geographic Situatum, 

It is found at Rosenau and Niderslana in Hungary; 
Morsfcld in the Palatinate ; Moschellandsberg and Staid- 
berg in Deux-Ponts; in the Leogang in Salzburg; and 
Salilberg in Sweden. 

Observations, 

1. It is distinguished from Native Silver^ by fracture, 
tenacity, and frangibillty. 

Native silver, when rubbed on copper, does not whiten 
it as amalgam does. 

S. The name Quicksilver was given to this mineral, on 
account of its fluid form, and silvery aspect. 


Genus V. COPPER. 

This genus contains one species, viz. Octahedral Cop 
per. 


1. Octahedral Copper. 

Octaedrisches Kupfer, Mohs, 

Gediegen Kiipfer, Werner, 

Cuprum nativuAi^ Wall, t. ii. p. 274. — Cuivre natif, Ume de 
Lisle, t. iii. p. 305 , — Gediegen Kupfer, Werner, Pabst. b. i. 
s. G2. Td, Wid, s. 7^>7- — Cuivre natif^ De Born, t. ii. p- 503- 
— Native Copper, Kirtv, voL ii. p. 128.— Gediegen Kupfer, 

Eslner, 
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Estner, h. iii. s. 459. EL Emm,' b. ii. s. 206 . — Le Ciiivrc 
natif, Bi'och. t. ii. p. 1,58. Id, Hath/, t. iii. p. 518.-529.*— 
Gediegeii Kupter, Reuss, b. iii. s. Id, Lud, b. i. s. 21 9 . 

Id. SticI, 2tcr th. s. 168 . Id. Bert, s. 877* Id> Mohs, b. iii. 
5. 200 . Id, Hah. s. 10(>.^ — Cuivre natif, Lucas^ p. 124. — Ge- 
dicgen Kupfer, Leonhard, Tabei. s. 56. — Cuivre natif^ Brong, 
t. ii. p. 211. Id. Brard, p. 279* — CietUegeii Kupfer, Karsten^ 
Tabei. s. 62. Id, Ilaius. s. 69.*^Native Copper, Kid, vol. ii. 
p. 98. — Cuivre natif, Haiii/, Tabl. p. 85. — (ii\liegen Kupfer, 
Haus, Handb. b. i. s. 111. Id, Hoff, b. iii. s. 84.— Native 
Copper, Aikin, p. 84. 


External Cltai'aciers, 

Its colour is copper-red, but is frequently tarnished yel- 
lowish, and often incrusted with green. 

It occurs massive, disseminated, in angular j>ieces, in 
grains, membranes, plates, capillary, filifonu, l)()tryoidah 
irregular dendritic, ramose, with impressions ; and crystal- 
lized in the following figures : 

1. Perfect cube fig. 165. PL 8. 

2. Cube truncated on the angles, which is the middle 

crystal between the cube and the octaJiedron 

fig.164. PL 8. 

5. Cube truncated on the edges, which is the middle 
crystal between the cube and the rhomboidal or 
garnet dodecahedron J. 

4. Cube truncated qn all the edges and angles, fig. 165. 
PL 8. 

5. Rhomboidal 

1 ■ - ..... 

* Cuivre natif cubique, HaUy. 

4 Cuivre nntif cubo.octaedre, HaUy. 
t Cuivre natif cubo-dodecaedre, Haiiy, 
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5. Rhoinboidal or garnet dodecahedron, fig. 166. PI. 8. 

6. Perfect octahedron, sonietiincs truncated on the 

edges*, fig. Ifi7. PI. 8. 

7. Rectangular four-sided prism, flatly acuminated Avlth 

four planes, which are set on the lateral planes 

The crystals are seldom middle-sized and small, usually 
very small and microscopic. They seldom occur singly 
imbedded and superimposed, more commonly aggregated 
in a variety of external shapes. 

The lateral planes of the crystals are sometimes smootli, 
sometimes drusy ; the lustre of tlie surface of the crystals ii 
splendent ; that of the other shapes is glistening. 

Internally it is intermediate between glistening and 
glimmering, and the lustre is metallic. 

The fracture is hackly. 

The iragments are indeterminate angular,' and blunt- 
edged. 

The streak is splendent, with metallic lustre. 

It is intermediate between semihard and soft ; it is hard- 
er than silver. 

It is completely malleable. * 

It is flexible, but not elastic. 

It is difficultly frangible. 

Specific gravity, 8.4, 8.7, Mohs. — 8.6, Haumann. 

Chemical Characters. 

When copper is allowed to stalid for some time in am- 
monia, it communicates to it a blue colour : it is fusible 

before 


• Cuivre natif octaedre, Ilaily. 

•f The figures enumerated above, also refer to the principal crystallisa- 
tions of Native Gold, Native Silver, nnd Silver-glance. 
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before the blowpipe into a bead of apparently pure cop- 
per. 

Constituent Parts, 

Native Copper from Ekatharineburg, 

Copper, - - 99.80 

Trace of Gold and Iron, 

100.0 

Jolin^ Chem. Untersucli. b. i. s. 250. 

Geognostic Situation, 

No metal occurs so frequently in a native state as cop- 
per, and it is often met with in large masses on the surface 
of the earth, particularly in uncultivated and remote re- 
gions. In the interior of the earth, it generally occurs in 
Trins, where it is usually associated with red copper and 
brown iron-ore, seldomer with red iron-ore, copper-glance 
or vitreous copper-ore, copper-pyrites, malacliite, and cop- 
per-green, and most rarely w^ilh olivinite, and its congene- 
rous species, he rocks in which these veins are contain- 
ed, are granite, gneiss, mica-slate, chlorite-slate, talc-slate, 
foliated granular limestone, and grey-wacke. It also occurs 
imbedded in masses, or in drusy cavities, in serpentine, 
amygdaloid, floetz limestone, and floetz ironstone. The 
earthy minerals with which it is generally associated in the 
different formations, are, quartz, calcareous-spar, thloritq, 
and a kind of soft clay. 

Geogj'apJiic Sihiation. 

Europe , — It occurs in small veins and Imbedded portions 
in serpentine, in the Island of Yell, one of the Shetland 

Islands ; 
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Islands ; in red sandstone^ along with copper-pyrites, grey 
copper, malachite, brown hematite, sparry iron, and iron- 
pyrites, in Mainland, the largest of the Shetland Islands. 
It has been long known as a mineral production cif Corn- 
wall, where it occurs in veins that traverse granite, and 
clay-slate, along with tinstone, red copper, malachite, iron- 
ore, common quartz, rock-crystal, sometimes with chlorite, 
&c. It generally occurs near the surface, or only a few fa- 
thoms under it, although tliere are instances of its being- 
found very deep in some of the veins. It is met with in 
the mines named Huel-Unity, Cookls Kitchen, Mullion, 
Camborne, St Just, Poldory, and also in the r<x;ks of the 
Lizard. It occurs in Nalsoe, one of the Faroe Islands, 
imbedded in amygdaloid, along with fibrous and radiated 
zeolite, and copper-green ; in the Bear Islands in the White 
Sea ; at Giillardsrud-schurf in Norway, in serpentine ; at 
Friedriclis-miiide, also in Norway, along with earthy blue 
copper, and copper-green, in grey hornstone and limestone; 
at Guldliolmeii, near Moss in Norway, along with calcare- 
ous-spar, in a trap rock ; at Fahlun in Sweden ; in the 
Ilartz, as at Blankenburg, where it is jtssociated with 
brown-spar, and brpwn hematite, in veins that traverse 
grey-wacke-slate ; in dificrent venigenous formations that 
traverse gneiss, in the Saxon Erzgebirge; in beds of bilu- 
minous marl-slate at Bettendorf in Thuringia; in the 
Breiintlial, near Mulilbach in Salzburg, in clay-slatc ; 
Kainsdorf in the Westerwald, in be(Js i>i ir(?nstone ; at Al- 
tenkirrheii, in veins that traverse grey-wacke, where it is 
associated w ith b^o^\ n iron-ore, malachite, red cop}>er, cop- 
per-green, gopjH'r-glance or >itreous copper-ore, and 
c| Ilartz ; at Rcichenbach, near Oberstein, in fldtz amygda- 
loid, along witli prehrute; at St Bel, near Lyons in 
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France; in veins that traverse gneiss, in tlie Kenzlger- 
thall ill Suabia; in the mine of Maria-Taferl, at Mol- 
dowa in the Bannat, in syenite-porpjiyry ; and in different 
mines in Hungary. 

— In the Ihland of Japan, along with red copper, 
and brown iron-orc ; in large masses in the Kurile Islands; 
in the Altain and Uralian Mountains ; KamschatKa ; and 
China. 

North America . — In masses in the soil in Canada ; on 
the banks of Coppcr-niine River, on the confines of the 
Arctic Ocean ; in the mines of Ingaran, near the base of 
the \olcano of Jorullo, in Mexico, along with copper- 
glance or \itreous copper-ore, and red co])per; in tht‘ in- 
tendancy of Valladolid ; and in the province of New Mexi- 
co. 

^ Scniih America. — Lal’ge masses of native c()])])er are met 
with on the surface of the uncultivated and tlunly inhabi- 
ted regions of Brazil ; and Professor Van dill 1 m lorn is us, 
that a mass weighing S600 lb. was found in a \ alley near 
to Cachocira, in that country. It measures 3 I’eet 2 inche-» 
in length, 2 feet 1 inch in breadth, and 10 Inches in thick- 
ness. Its surface is rough, and covered in some places with 
malachite and red copper. V^ery lately, an American gen- 
tleman, Dr Baron, discovered a large mass of native cop- 
per in the river Onatanagan, to the south of the Lake Su- 
} 3 erior. He describes it as measuring 12 ieet in cireumfe- 
lerence at one end, and 14 feet at the other. It is also met 
with in the upper mines of Chili. 

Uses. 

The cu}>per used for economical and other purposes 
obtained from the ores of co])per afterwards to bo describ- 
ed 
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ed, native copper seldom occurring in any considerable 
quantity. Combined with zinc, it forms the useful com* 
pound called Brass^ and with tin, Bell-ifnetal or hrmze. It 
is also used in coinage, either pure, or when combined 
witli gold or silver, to which it gives a greater degree of 
tenacity. Its oxide is employed in colouring glass and 
porcelain green ; and when combined with acetic acid, it 
affords the well-known pigment called Verdigris, Great 
quantities of it are used for sheathing the bottom of ships 
intended for long voyages into warm climates, to preserve 
them from the attack ol* the Teredo riavalis^ and other de- 
structive vermes. When covered with tin, it is employed 
for culinary vessels. 

Tliis metal, as already mentioned, is occasionally found 
in great masses, dispersed over tlie surface of the earth in 
uncultivated countries : hence Werner conjectures, that it 
was the first metal worked by man. From its known me- 
tallic characters, tins opinion may be considered as very 
probable, especially when supported by the account which 
is given of some of* tlie native ti'ibes of the north-western 
parts of America, who, though little civilized, liave applied 
to domestic purposes the native co})pcr ^vith which tlicir 
country abounds. It is also known, that, at a very earlv 
period, domestic utensils, and instruments of war, were 
made of a compound of this metal and tin : even during 
the Trojan war, as we learn from Iloinei’, the combatants 
had no other armour but wliat v;as made of bronze, whicii 
is a mixture of copper and tin. Macrobius, who wrote hi 
the fourth century, informs us, that when the Etruscans 
intended building a new city, they marked out its linuts 
with a coulter of brass; and that priests oi' the Sahiuc^ 
Tit^re in die habit of cutting their hair widi a oV the 


same 
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same metal The Greek and Roman sculptors executed 
fine works of art in porphyry, granite, and other hard mi- 
nerals, by means their copper instruments. The great hard- 
ness of the ancient copper instruments, has induced histo- 
rians to believe, tliat the ancients possessed a particular se- 
cret for tempering copper, and converting it into steel. 
There is no doubt the axes and other ancient tools were 
almost as sharp as steel instruments ; but it was by a mix- 
ture with tin, and not by any tempering, that they accpii- 
red their extreme hardness. Axes, and other instruments 
of copper, have been discovered in the tombs ol* the an- 
cient Tcruvians, and also in those of the early inhabitants oi' 
Mexico. These were so hard, that tlie sculptors of these 
countries executed large works in the liardest greenstone 
and basaltic porphyry : their jewellers cut and pierced the 
emerald, and other precious stones, by using at the same 
time a metad tool and a siliceous powdci*. Humboldt 
brought with him from Lima an ancient Peruvian chisel, 
in which M. VaiKjuelin found 0.94 of copper, and 0.06 oi' 
tin. This mixture was so well forged, that, by the close- 
ness of the particles, its specific gravity was 8.815 ; while, 
according to the experiments of M. Bridie, diemists never 
obtain this maximum of density, but by a mixture of 16 
parts of tin, with 100 parts of copper. It appears that 
the (ireeks and Romans made use of both tin and iron at 
the same lime in the hardening of copper, j^ven a Gaul- 
ish axe, found in France by M. Dupont dc* Nemour.s, 
whicli cuts wood like a steel axe, witliout breaking or yield- 
ing, contains, according to tlic analysis of Vaucpielin/87 of 
cojiper, 3 of iron, and 9 of tin 

OljscTVaiioms'. 

* Miicrobius, SLitiirnalia, lib, v. cap. 19. p. 29. 512. 

f Hiiiiiboldt’s New Spain, 
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1. Terrestrial Native Iron, 

Observations, 

1. Native Coppenis distinguished from Copper-nichcl^ by 
Its malleability, and inferior degree of hardness ; copper- 
nickel being semi-hard, bordering on hard, and brittle. 

2. When iron-plates are put into a solution of copper vi- 
triol, their siirlaces soon become covered with a coating or 
crust of niiillcable copper, which is called Copper of Ce- 
mentation. As copper thus formed is an artificial jn'oduct, 
it cannot be included in a .system of oryctogiiosv, 


Genus VI. ‘IRON. 

This Genus contains one Species, viz. Octahedral Iron. 

1. Octahedral Iron. 

Octaedrisches Eisen, Mohs, 

Gediegen Eisen, Werner, 

This Species is divided into two Subspecies, viz. Terres- 
trial Native Iron, and Meteoric Native Iron. 

First Suhsptcles. 

Terrestrial Native Iron. 

Tellureiscn, Werner. 

(iedlegcn Eisen, Charpcntkr, Mineralogische Geographie von 
Sachsen, s. .343. — Fossiles gediegeh Eisen, Klapf'oth, Beit. 
Vor. HI. G V b. iv. 
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b. iv. s. 102.*— Fer natif amorphe, Ilautj, Tabl. p. 93.— 
Massive Native Iron, Aikiriy p. 9^>‘ 

External Characters. 

Its colour is steel-grey. 

It occurs massive, in plates, and in leaves. 

Internally it is glistening, and the lustre is metallic 
The fracture is hackly. 

It is opaque. 

It is malleable ; but not in so high a degree as meteoric 
iron. 

It is hard. 

It is magnetic. 


Constituent Parts. 

From the mine named Johannes, near Gtcaf 
Kamsdorf m Saxony. 


Iron, 

92.50 

JLioad, — 

aoo 

Copper, 

1.50 


100.00 


Klaproth., Beit. b. iv. s. 106 

Geognostic and Geographic Sitiiatkyns. 

It is said to have been found associated with brown iron- 
stone, sparry ironstone, ^and heavy-spar, at Kamsdorf* ; 
along with clay and hematite at Eibenstock -f* ; with brown 
ironstone and quartz, in a vein in the mountain of Oulle, 


* Charpentier, Mineralog. Geographic v. Sachsen, s. 3i3. 
^ Werner’s PabsU b. U 130. 
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1 Terreatrial Native Iron, 

in the vicinity of Grenoble ♦ ; at Miedzianar.(tora in Po- 
land f ; in the scoriae of the volcanic mountain of Grave- 
neire, in the departnfent of Puy de Dome J ; imbedded in 
American iron-pyrites || ; and it is said in the island of 
Bourbon §. 


Observations. 

1. Lucas mentions a pseudo-volcanic sted^ found near 

the village of Bouiehe, in the department of the Alller 
in France. It was discovered by M. Mossier, in the form 
of small globules imbedded in minerals, which had been 
scorified by the fire of a coal-mine, formerly in state of 
inflammation. ‘ * * 

2. The Ivamsdorf and Eibenstock irons appear to be 
accidental artificial masses. 


Secoiid Subspecies. 

Meteoric Kative Iron. 

Meteoreiseii, Karsicn. 

PUn. Hist. Nat. xxxiv. 14. (41. ed. Bip. v. 260.) & ii. 56. (ed. 
Bip. s. 166.) IT. — Meteorstein, Klaproth, Beit. b. iv. s. y9‘ 
G2 101 . 


* Schreiber, in Journal de Physique, Jutllet 1792. 

•f* Journal de Physique, t. 65. p. 128. 

J Mossier, in Lucas's Tableau, t. 2. p. 367. 

II Proust, Journal de Physique, t. 61. p. 272. 

5*Brong. t. 2. p. 14H. 

^ Differentia fern numerosa: Prima, in jgencre temr ctrlive: lleiu, 
ferro (pluisse) in Lucanis, aiiuo antequaixi M. ferassus a Par this intdrmtiis 
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101. Id. Leonhard, Tabel. s. 62 . Id. Karsten, Tabel. s. 64. 
-^Fer natif meteorique, Hmiy, Tabl: p. 9^- — Meteoreisen^ 
Hans. Hantlbuch. b. i. s. 114, — Fer natif ineteorique, Lucas, 
t. ii. p. 358. — Meteoric Native Iron^ Aikin, p. 95. 

External Characters. 

Its colour is pale steel-grey, which inclines to silver- 
white, like platina. It is generally covered with a ililii 
brownish crust of oxide of iron. 

It occurs ramose, imperfect globular, and disseminated 
in meteoric stones. 

Its surface is smooth and glistening. 

Internally it is intermediate between glimmering and 
glistening, and the lustre is metallic. 

The fracture is hackly. 

The fragments are blunt-edgcd. 

It yields a splendent streak. 

It is intermediate between soft and semi-hard. 

It is malleable. 

It is flexible, but not elastic. 

It is very difficultly frangible. 

Specific gravity 7.675, Karsten. 


Constituent Paris. 



Agram, 

Mexico. 

Iron, 

9f).5 

96.75 

Nickel, 

- ‘ ii.S 

3.25 


100.0 

100.00 


Kktproth, Beit. b. iv. 

s. 101, 


According 


t*£t, omnesqiie cum eo Lucani milites, quorum inagnus mimerus in cxcrcitu 
erat. EJfigies qn» pluit^ 9pongidrum fere simtlh fuit. 
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l^Subitp, 2. Meteoric Native Iron. 

According to Mr Howard, the native iron found in Si- 
beria, South Amerida, and Senegal, contains a portion of 
Nickel. The Amertcan contains 0.10 ; the Siberian 0.17 ; 
and the Senegambian 0.5 and 0.6. 


Geoffraphic Situation. 

This subspecies of iron appears to be formed in the at- 
mosphere by some process hitherto unknown to us. It Is 
precipitated towards the surface of the earth in masses ol' 
greater or lesser magnitude, and which generally a})pcar to 
proceed from /ire-balls. The fall of masses of iron from the 
heavens, has l)een known from a very early period, and in- 
stances oi’ it have e^'cn occurred in our own times, as will 
appear from the following pnumeration : 

1. About 5G years before the Christian era, a mass of 
spongy iron fell from tlie atmosphere in liUCania 

il. In the year 648, a glotving mass, like a fiery anvil, 
fell fi-om tlie air, at Constantinople. This appears to have 
been a mass of iron. • 

3. Avicenna speaks of a mass of iron weighing 50 
pounds, wliic’h lell from the air near lairgea ; and Aver- 
rhoes of a mass oi’ iron, estimated to weigh 100 pounds, 
which fell at Cordova in Spain, and of which swords were 
made. 

4. In the year 1164, during the feast of Pentecosi, a 
shower oiTroii fell in Misnla*!*. 

5. A great mass of iron fell from tlie air, in a forest near 

lo 


Plin. Hist. Nat. ii. p. 
t Georg. Fabric. Rer, Misnic. lib, u p% 
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to Neuhof, between Leipsic and Grimma^ between the years 
1540 and 1550 

6. In tJic year 1559, five stones eft* masses of iron fell 
near Miskoz in Transylvania +. 

7. Ill the years 1560 and 1570, many masses of iron fell 
in different jilaces in Piedmont. 

8. In the year 1603, a mass of metal, probably iron, fell 
in Bohemia. 

9. In the year 1652, a mass of iron, weighing 5 pounds, 
fell in India, al)out 100 leagues south-east of Lahore. 

1 0. There is preserved in the town of Ellbogen in Bo- 
hemia, a mass of iron weighing 200 pounds, which ap- 
})ears to have fallen from the air in the year 1647 ; and it 
is said, about the same time, a ball or mass of iron fell 
from the air on board a ship in the open sea, and killed 
two men. 

11. On the 12th of January 1683, a stone or mass of 
iron fell near Castro villari in Calabria J. 

12. In the bishopric of Agram in Croatia, on the after- 
noon of the 26tli of May 1751, a fire-ball burst with a loud 
explosion, and two masses of iron fell from it ; the one 
fragment, which weighed 71 pounds, sunk a considerable 
depth into the earth ; and the other, which was 16 pounds 
weight, fell on the surface of a meadow, at the distance of 
2000 paces froni the former. The largest fragment is still 
preserved in tlie Imperial Cabinet in Vienna. 

13. A mass of iron weighing 66 pounds fell at Chantoncy 
in Vended on the 5th August 1812 ||. 

Besides these undoubted instances of meteoric iron^ 

others 

■ — 

* Albini, Meisbnische Ber^-Chronik, p. 139. 

Nic. Isthuansii, Hist. Hungar. 1. xx. foJ. 394. 

J Mercati, Mc;taIJoth<;ca Vaticani, cap. xix. p, 248. 

4| This fact wa» communicated by Mr Hculond. 
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2 . Metcwic Native Iron* 

Others less certain are mentioned ; and of these the most 
remarkable are the following : 

1. Professor Pallas, many years ago, discovered a mass 
of native iron, about 1600 pounds weight, lying on the sur- 
face of a hill b0|ween Krasnojark and Abakunsk. It is 
considered as a holy relic by the natives, who believe that 
it fell from heaven. It is enveloped in a slight brownish 
coloured crust, and the vesicular cavities are filled with a 
mineral of the nature of olivine. It has all the characters, 
both external and chemical, of meteoric iron : hence it is 
generally supposed to have had a similar origin. 

S. Goldberry, in his journey through W estern Africa, in 
the years 1805—7, found a mass of native iron in tlie Great 
Desart of’ Sahra. Fragments of it were brought to Eu- 
rope by Colonel O’Hara, and were analysed by Mr How- 
ard, who found it connx)Scd of *96 parts of Iron and 4 of 
JsJickel. ' J 

3. Ihirrow mentions a mass of iron he met with on the 
banks of the Great Fish liivcr, in Caffraria, in Southern 
Africa. C'hladni is of opinion that it is meteoric; but Bar- 
row considers it as an artificial mass. “ 

4. Several masses of native iron have been met with in 
Mexico. A mass found at Zacatecas, aliout fifteen years 
ago, according to Humboldt, still weighed nearly 2000 
pounds. 

5. Bougainville, the French circumnavigator, discovered 
an enormous mass of native iron on the banks of the river 
La Plata in South America. It is calculated to weigh 
about 100,000 pounds. It has not been analysed. 

6. Many years ago, a mass of native iron, calculated to 
w’eigh about 30 tons, was discovered in the district of St 
Jago del Estro, in South America. It lies in the middle 
of a great plain, and no rock or mountain within an hun- 
dred 
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dred mites of it. Proust ascertained that it contained nic- 
kel; and Howard found it composed* of 90 parts of iron 
and 10 of nickel in 100 parts. This fact, with its general 
aspect, strongly favours the idea of its meteoric origin. 

7. Dr Bruce, in the American Min^alogical Journal, 
mentions a mass of iron, weighing 8000 pounds, which is 
said to liave been found near the lied liiver. It is S feel 
4 inches in length, and 2 feet 2 inches in breadth. Its 
specifiegravity is 7.400. According to Professor Sii liman 
and Colonel Gibbs, it contains nickel as a constituent jxirt. 

8. A large mass of iron, supposed to be meteoric, has 
been ascertained to exist on the shores of Bafliifs Bay, by 
the expedition uiidei’ Captain Boss 


Gi^nits VII. ARSENIC. 

This Genus contains one Species, viz. Native Arsenic. 

1. Native Arsenic. 

Gediegen Arsenik, JVc7’?ier A/oks. 

Cadmia bituminosa of Agricola . — Arsenicum nativuui. Wall. t. ii- 
p, l6l. — Gediegen Arsciyk, W(Tn. Pahst. b. i. s. 207- Id- 
Wid. s. 9d5. — Native Arsenic, Kirw.' yo\. ii. p. ‘25,0. — Arsenic 
testacc, De Born^ t. ii. p. 194. — Gediegen Arsenic, Emm. b. ii. 
s. 548. — Arsenic natif, Lam. t. i. p. 853. Id.^ Llidiij, t. iv. 
p. 220. Id. Brock, t. ii. p. 485. — Gediegen Arsenik, llcuss, 

b. iv. 

* My young friend and pupil Dr Fyffe informs me, he has detected about 
3 per cent, of Nickel in the Iron of Baffin’s Bay, — a circumstance which in- 
creases the probability of its being of meteoric origin. 
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1). iv. s. 4<94. Id. Lud. b. i. s. 2f)7* Id. Suck. 2ter th. s. 442. 
Id. Bert. s. 500.— 7>.rsenic natif, Lucas, p. l 62 . Id. Brard, 
p. "^ 59 . — Gediegeii Arsenik, Leonhard, Tabel. s. 78. — Arsenic 
natif, Bron^. t. ii. p. 80. — Gediegen Arsenic, Karst en, Tabel. 
s. 74. Id. Hau.^. s. 70 . — Arsenic iiatil*, IlaWy, Tabl. p. 108. 
— (iediegen Arsenic, Hans. b. i. s. 120. Id. Hoff', b. iii. 
s. 207- — Native Arsenic, Kid, vol. ii.* p. 203. Id. Atkin, 
p. 125. 

Kxtcrncd Characters. 

On the fresh iVacUire it Is whitish lead-grey, inclining to 
tin-wiiite : it, however, tarnishe.s very quickly, first grey, 
and then grevlsh-hlack. 

It occurs jnasslve, disseminated, in plates, renilonn, l)o- 
trvoidal, reticulated, with rhoniboidal, cubical, and conical 
impressions ; also in distinct concretions, are straight 

and sco)>ilonu radiated, small and fine and thin 

and curved hunellar. 

l^'.xtt‘rnaliy it is either rough or granulated, .and very 
feebly glimmering. 

Internally, on tiui fresh fracture, it is visually glistening, 
inclining to glimmering, sometimes to shining, and the lustre 
is metallic. 

The fracture is small, and fine-grained uneven. 

The fragments are indeterminate angular, and ratlier 
sharj^ctlged. 

It is harder than calciueous-s2)ai, but not. so ^ hard as 
fluor. 

It is difficultly frangible. 

It is rather .sectlle. 

'file streak is shining ^nd metallic. 

When struck, it has a ringing sound, and emits an arse- 
nical cxlour. 

, J^pccific 



106 6EN. 7. AKSENIC. [CL.S. METAL. MIN. 

Specific gravity, 6.7249, 5.7633, Brisson* — 5.670, Kir^ 
wm, — 6.7, 6.8, Mohs. 

Chemical Characters. 

Before tlie blowpipe it yields a white smoke, diffuses ait 
arsenical odour, burns with a blue flame, is gradually and 
almost entirely volatilised, and deposites a white coating on 
the coal. 


Cmstituent Parts. 

It usually contains a small portion of iron, and when it 
occurs jwith gold or silver, a little gold or silver. 

Geognostic Situation. 

It occurs la vams. in primitive rocks, as in gneiss, mica- 
slate and less frequently in transition and 

secondary these repositories it is generally found 
where sevaiityeins cross, and then it is a frequent precur- 
sor of rich Ibtirsts of silver or cobalt, or it points out the 
termination of waluable accumulations of ores. It is fre- 
quently associated with red silver, silver-glance or sulplm- 
retted silver-ore, arsenical pyrites, orpiment, and galena or 
lead-glance ; sometimes also along with native silver, silver- 
white cobalt, grey copper-ore, grey antimony-orc, copper- 
nickel, sparry iron, iron-pyrites, copper-pyrites, heavy-spar, 
calcareous-spar, brown-spar, fluor-spar, and quartz. 

Geographic Situation. 

Europe . — It occurs at Kongsberg in Norway, along with 
ores of silver, cobalt, and antimony, at Andreasberg in the 
Hartz, and Allemont in France ; in veins along mth red' 

silver, 
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silver, in mica-slate, at Joachimstlial in Bohemia, and witli 
the same mineral in .gneiss, at Frey berg in Saxony, and at 
Ste Marie aux Mines in France ; and it is also found iu 
Silesia, Suabia, Spain and Hungary. 

Asia , — III large Inasscb at the bottom of a silver-mine ni 
Ziineol* in Siberia. 

Aimrka. — Si Felix in Chili 


Genus VIII.— BISMUTH- 

Tins Genus contains one Species, viS5, Octahedral Biv 
muth. 


1. Octahedral Bismut^i. 

Oclaedrisehes Wismuth, Molis» 

Gediegcn Wismuth, Wer7ki\ 

'Wismuthura nativuni. Wall, t. ii. p. 205. — Gediegcn Wismuth, 
Wcniet, Pabst. b. i- s. 183 . Id, Wid, s, 887 .— Native Bis- 
muth, AVrw. vol. ii, p. S64, — Bismuth natif, Dc Born, t. ii. 
p, 214. — Gediegcn Wisiputh, Emm, b. ii. s. 434. — Bismuth 
natif, Lam, t. ii. p. 331. Id, Havij, t. iv. p. 184. Id. Broch, 
t. i?. p. 343. — Gediegcn Bismuth, Retiss, b. iv. s. 310. Id, 
Maks, b. iii. s. 633, — Bismutli natif, Brong, t. ii. p. 131. Id 
Ha’vy, Tabl. p. 105. — Gediegen Wismuth, Haas. Handb. 
b. i. s. 123. /rf. Hoff, b. iv. s. 6’5. — Native Bismuth, Aikitiy 

p. 121. 

Ej'ternal 


* Heuland. 
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External Characters. 

Its colour on the fresh fracture suvface is silver-white^ 
which inclines to red ; but by exposure it soon becomes 
tarnished, witli columbine or temper st«el colours. > 

It is seldom massive, generally disseminated, and in 
leaves having plutnosely streaked surfaces; also dcutifonn, 
in coarse, small and fine granular distinct concretions, and 
cry stallized in the following figures : 

1 . Octahedron. 

Tetraliedron, in which the angles are truncated. 

8, Cube. 

Hie crystals;^e small and very small. 

Internally it is splendent, and the lustre isinelaliie. 

It has a fpturfoid cleavage, the folia in the direction of 
the plan^as of the octahedron. 

Tlie ftagments are indeterminate angular and blunt- 
edged. 

It is harder than gypsum, but not so iiard as c.ilcareous- 
s])ar. 

It is malleable.* 

It is ra tiler difiicultly frangible. 

Specific gravity, 8.9, 9-0, Mohs. 9.’'570, K'trwan.— 

9.0202, Brlsson. 


Chemical Characters. 

It jnelts even by the fittine of a candle ; l)(?fore the blow- 
pipe, it melts very quickly to a silver-wliite globule, wliich, 
by continuance of the beat, is volatilized, and deposit es a 
white covering on the charcoal. It dissolves witli eflei- 
vesccnee in nitric acid ; but if we add watci* to the solution, 
it is precipitated into the form of a white powder. 

Gcognostic 
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Geognostk Situation, 

It occurs in veins ^ in gneiss, inica-slatc, and clay-skfe. 
It is usually accompanied witli ores of cobalt, particularly 
tin wliite cobalt and grey cobalt ; also witli copper nickel, 
bisinuth ochre, iron pyrites, srparry iron, and brown blende; 
soinctiinos with native silver, and very seldom with galena 
or Icad-glance; the vein-stones are quait/, hornstone, calca- 
reous-spar, brown spar, and heavy spar. 

Geog rapliic Situation. 

Europe . — It is found at St Columb and Botallack, in 
Cornwall, but more frequently at Johaa^georgenstadt and 
Schneeberg, in the Ki> gdom of Sa^tony, t|iau in any dis- 
trict in Europe : it occurs also in quantity at 

Joacliimsthal in Bohemia; and* in less afeuAdaflce in the 
Black Forest (Scliwar;«wald^ in Svmbi^^ Itlt^iJJbeen also 
met with at Zalathna in Transylvania ; in the 

Bannat; at Bibcr in Haiiau ; St Say^jur? and in the mines 
of* Brittany in France ; Dalecarlia and Nerike in Sweden ; 
and Modinn in Norway. » 

America . — It occurs at Huntington, jjarish of Nc?w- 
Stratford, in the State of Connecticut, in a vein of cjuartz, 
along with native silver, common and magnetic pyrites, and 
galena or lead-glance 


Uses. 

It enters as an ingredient into the composition of printing 
types, and of pewter ; is used as solder, in the construction 
of mirrors, and for the refining of gold and silver; its oxide 


Bruce’s American Mincralogiral Journal, p. 267. 
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is used as a white pigment, as an essential ingredient in a 
kind of salve, which is used for giving ^ black colour to the 
hiir, and as an ingredient in sympatheiic ink. All the bis- 
muth of commerce is obtained from Saxtmy. 

Observation. 

1 . Its principal characters are, colour, cleavage, mallea- 
bility, softness and weight. 

% It is distinguished from Bismutli-glanee by its colour 
and regular external figures; the recticulated varieties, 
from Reticulated Native Silver, by their colour and inferior 
malleability; and its colour and hardness distinguii^ it 
from Native 


GmmtX. ANTIMONY. 

This Genus contains two Species, viz. Dodecaliedral 
Antimony, and Octahedral Antimony. 

Dodecahedral Antimony. 

Spiesglas, MoJiS^ 

Gediegen Spiesglas, Werne?\ 

Sh>aby in d. Schriften der K. Schwed. Acad. 10 . b. v. I. 17I8. 
s. 100 .~Regulus Antimonii nativus. Wall. t. ii. p. 196.— Ge-- 
diegen Spiesglas^ Werner , Pabst b. i. s. 197. Id. Wid. s. 909. 
—Native Antimony, Kirw. voL ii. p. 245 .-— Antimonie natii^ 

JM 
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DeBorn, t. ii. p. 137*^ — CrecUegen Spiesglas, Emm. b. ii. s. 464. 
— ^Antimonie natif, Hauy, t. iv. p. 252. — L'Antimonie iiatif. 
Brock, t. ii. p. 369* — Oedicgen Spiesglanz, Beuss, b. iv. s. 362- 
Id. Lud. b. i. s. 277* Id, Suck. 2ter th. s. 383. Id. Bert. s. 47.5. 
Id. Mohs, b. iii. s. 688. — ^Antiiuonie natif, Lucas, p. 171.-— 
Gediegen Sj^iesglanz, Leonhard, Tabel. s. 78- — ^Antimoine 
natif^ Brong. t. ii. p. 126. Id. Brard, p. 370. — Gediegen 
Spiesglanz, Kaf'sten, Tabel. s. 72. Id. Haus. s. 70. — Native 
Antimony, Kid, vol. ii. p. 199* — ^Antimoine natif, Hai/i/, Tabl. 
p. 112. — Gediegen Spiesglanz, Hoff. b. iv. s. 99- HL Ilaus^ 
Handb. b. i. s. 125. — Native Antimony, Aikin, p. 123. 

External Charcicters. 

Its colour is perfect tin-white. On the fresh fracture it 
sometimes becomes covered with a yellowdsh or greyish 
tarnish. 

It occurs massive, disseminated, renifonn ; idso in dis- 
tinct concretions, which are coarse, small, and line angulo- 
granular, and the latter are collected into thin and curved 
lamellar ; and crystallized, in the following figures : 

1. Octahedron. 

S. Rhomboidal dodecahedron. 

On the fresh fracture it is splendent, and the lustre is 
metallic. 

Its cleavage is octahedral and dodecahedral. 

The fragments arc sometimes ocitahcdral or dodecahe- 
dral, more usually indeterminate angular, and blunt-cdged 
It is harder than calcareous-spar, but not so hard a? 
fluor-spar. 

It is rather sectile, and easily frangible. 

Specific gravity, 6.720, Klajyrothy 6.5, 6.8, Mohs. 


Chemical 
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Chemical Charhcters. 

Before the blovv})ij)e it melts easily? aiul volatilizes in 
the form of a grey inodorous va])our; if the melted glo- 
bule be allowed to cool slowly, it becomes covered with 
white brilliant aeicAilar crystals. A very minute globule 
of silver generally remains after the antimony has been dis- 
sipated. 


( 'onfitHitcnt Parish 

Vndreasberg. 

98.00 

LOO 

/i7^/y;re///, Beit. b. ill. s. 172. 

Geogmstiv and Geographic SUuut’ions, 

Europe . — It is found in argentil'eroiis veins in tlu' gneiss 
mountain of CItalanehes in Dauphinv, where it is accom- 
panied witli grev antnnony oi* antimony-glance, white anti- 
mony, red antiniony, silver-white cobalt, and tpiartz; atAn- 
dreasberg in. the Ilartz, associated with red silver, calca- 
reous-sj)ar and quartz; at Sahlberg, in IW/slermannland 
in Sweden, disseminated in calcareous s})ar. 

Auicrica . — At Cuencame in Mexico. 


Antimony, 

Silver, 

1 run. 


Obsc rvations. 


• It is sometimes alloyed with a small and variable proportion of arse- 
nic ; in consequence of which, its vapour, when exposed to the blo^^pipe., 
has an arsenical odour. 
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[SubspA^ Antimonial Silver, 


Observations, 

L It is chiOracterized by colour, cleavage, distinct con- 
cretions, hardness and weight. 

2. It is distinguished from Native Bismuth by colour, 
want of tarnisli, and inferior s{)ecific gravity ; from Antu 
Tnonial Silver by inferior specific gravity, and in some de- 
gree by colour. 


52 . Octaliedral Antimony. 

Octaedi isclies Spicsglas, Mohs, 

Tliis Species contains two Subspecies, viz. 1. Antimo- 
xiial Silver, % Arsenical Silver. 

First Subspecies, 

Antimonial Silver. 

Spicsglas Silber, Wer^ier, 

Mine d Argent blanche antimomale, Rome de Lisle, t. i. p. 
-—Antimonialisch gediegen Silber, Wid, s. 6‘84. — ^Antimoni-* 
ated Native Silver, Kirrv. vol. ii. p. 110. — Spies-glanz Silber^ 
Estner, b. iii. s. 337- Id. Emm, b. ii. s. 162. — Argent antimo- 
nial, Brock, t. ii. p. 119* A/. Haihj, t. iii. p. 391* — Spies- 
glanz Silber, Rcuss, b. iii. s. 325. Id, Lud. b. i. s. 211. Id, 
Suck. 2tcr th. s. 133. Id. Bert. s. 36p. Id. Mohs, b. iii. s. 127* 
—Argent antimonial, Kucas, p. 104.— Spiesglai^z Silber, 
Leotikard, Tahel. s. 33. — ^Argent antimonial, t. ii. p- 249- 

id. Brard, p. ^43. — Spiesglanz Silber, Karsten, Tabel. s. 60. 
id: Ham. s. 70. — Silver alloyed with Antimony, Kid, vol. ii. 
p. 85. — Argent antimonial, Hcmy, TabL p* 74.— Silberspies- 
VoL. in B sl&nz, 
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glanz, Hans, Handb. b. i. s. 126. — Spicsglas Silber^ H(^- 

b. iii. s. 46. — ^Antimonial Silver, Aikin^ p. 76. 

Ex ternal Cliaraciers. 

Its colour is intermediate between silver-white and tin- 
wJiite ; sometimes inclining more to the one, sometimes 
more to the other, yet in general more to the first. 

It occurs massive, and disseminated ; also in distinct 
concretions, which are coarse, small and fine granular. It 
is sometimes crystallized, and in the following figures: 

1. Rectangular four-sided prism, sometimes truncated, 
or bevelled on the lateral or terminal edges and 
angles. 

S. U nequiangular six-sided prism. 

3. Double six-sided pyramid, truncated on the apices. 
The crystals are sometimes acicular and superim- 
posed. 

The surface of the prisms is usually longitudinally 
streaked ; and the massive varieties uneven. 

Externally it is glistening, sometimes only glimmering. 

Internally it is shining and splendent, with a metallic 
lustre. 

Tlie cleavage is octahedral. 

Its hardness is intermediate between that of calcarcous- 
spar and fiuor-sj)ar. 

It is sectile, and rather easily frangible. 

Specific gravity, 9.4, Ilmiy, — 10.000, aSV/^. — 9.820^ Kla- 
proth, 


Chemical Characters, 

Heated on charcoal before the blowpipe, the antimony 
is volatilized, with tlie odour wliich is peculiar to it, and 

there 
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[S’ubsp, 1, j4.ntimomcil Silver, 

tJicre remains a mass of silver, surrounded with a brown 
slag, which colours borax green. 

Constituent Parts. 

Fine Gra- Coarse Gra* From 
nularfrotn nular from Andreas 






Wolfach. 

Wolfach. 

berg. 

Silver, 

89 

78 

75.25 

84 

76 

75t 

Antimony, 

11 

22 

24.75 

16 

24 

24| 


100 

100 

100.00 

100 

100 

100 


Selb. 

Vauqucliti. 

Ahich. 

Klap. Beit. Ibid. 
b.ii. s. 301. 

Ibid. b. tii. 

s. 176. 


Gcogriostic SUiiation. 

It occurs in veins, in granite and grey-wackc, and in 
bolli situations it is associated with arsenical silver, native 
arsenic, galena or lead-glance, brown blende, find calcareous- 
spar ; but in the granite, it is also accompanied with native 
silver, red silver, iron pyrites, straight lamellar heavy-spar, 
and fluor-spar ; and in tlic grcy-wacke, with native anti- 
mony, red silver, silver-glance, and brown-spar. 

Geographic Situation. 

It occurs in veins that traverse granite, at Altwolfach 
in Siiabia ; in veins that traverse clay-slate, at Andreas- 
berg in the Hartz ; at Kasalla, near G uadalcanal in 
Spain ; and, it is said, also at the Rathausberg in Gastein, 
and the Goldberg at Rauris in Sakburg ; and at Alleuioiit 
in France. 


Observations. 

It is di>stinguished from Native Silver^ by its sectility 
and cleavage : from White Cobalt., by its sectility, and 

H inferior 



Il6 GEN. 9. ANTIMONY. [CL.S. METAL. MIN. 

inferior hardness : from Arsenical Pyrites^ by its cleavagCt 
and inferior hardness. 


Second Subspecies, 

Arsenical Silver. 

Arseniksilber, Werner, 

Id. Wern. Pabst. b. i. s. 28. — ^Argent arsenical, De Born, t iL 
p. 417. — Arsenikalisch gediegen Silber, Wid. s. (>8?. — Arse- 
nicated native Silver, Kirw. vol. ii. p. 111. — Arsenicsilber, 
Esiner, b. iii. s. 342. Id. Emm. b. ii. s. l6*5. — L’Argent arse- 
cal. Brock, t. ii. p. 122 — Argent antimonial, arsenifere, et 
ferrifere, Haily, t. iii. p. 398.— Arsenik-silber, Reusa, b. iii. 
s. 499 . /A Lvd. b. ii. s. 211. Id. Suck. 2ter th. s. 144. Id. 
Bert. s. 503i :,. Id. Mohs , b. iii. s. 131. Id. Leonhard, Tabel. 
s. 53.— Arsenical, Brong. t. ii. p. 250. — Silber-arsenik^ 
Karsten, Tabel. s. 74. — Silver alloyed witli Arsenic and Iron, 
Kid, vol. ii. p. SG.— Argent antimonial ferro-sirsenifere, Haiiy, 
Tabl. p. 74 . — ^Arsenik-silber, Ilojf. b. iii. s. 48. — ^Arsenical 
Antimonial Silver, Aikin, p. I 9 . 

'Ejcternal Chw'acters. 

Its colour on the fresh surface is tift-white, which tar- 
nishes greyish black. 

It occurs massive, and small reniform ; also in distinct 
concretions, which are reniform curved lamellar. 

Internally it is glistening and metallic. 

The fracture is small-grained uneven, witli a tendency 
to a clt^avage. 

The fragments are indeterminate angular and blunt- 
edged. 

O *; 

It is harder than antimonial silver. 


It 
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[Subsp, 2. Arsenical Silver. 

It is shining in the streak. 

It is sectile, slightly inclining to brittle, and easily fran- 
gible. 

Specific gravity 9.440, Hd%y. 

Chemical Characters, 

Before the blowpipe, the arsenic and antimony are vo- 
latilized, and emit a garlic smell ; a globule of silver re- 
mains, which is more or less pure. 

Constituent Paris, 

Andreasberg. 

35.00 
- - 44.25 

12.75 

96.00 

Klaprothy Beit. b. i. s. 187 

Geognostic and Geogf'aphic Situdtions, 

It generally occurs along with native arsenic!, dark-red 
iilver, brittle silver-glance, galena or lead-glance, and 
brown blende, m massive white calcareous-spar. It is found 
in the Hartz ; also at Altwolfacli in Suabia ; and at Gua- 
dalcanal and Kasalla in Spain. 

Observations, 

It does not tarnish so quickly, and its colour is lighter 
than that of native arsenic, with which it has been con- 
founded. 


Arsenic, 

Iron, 

Silver, 

Antimony, 


Gen. X. 
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,G KNITS X . TELLUR I UM. 

This Genus contains one Species, viz. Hexaliedral Tel- 
Jiirium. 


1. llexaliedral Telluriiiin. 

Ilexaedrisches Tellur, Mohs, 

Gediegeu Sylvan, Werner, 

Tellure natif aurifere et ferrifere, Ilainf, t. ii. p. 325. — Le Sil- 
vanc BrocJn t. ii. p. -ISO. — Gediegen Tellur, Iicuss, b. i \ . 
s. 604!. IdL Lud, b. i. s. 310. Id. Suck. 2ter th. s. 492. — 
Gediegen Sylvan, Bert. s. 520. Id. Mohs, b. lii. s. 57* — Tel- 
lure natif, Lucas, p. 185. — Gediegen Tellur, Leonhard, l abel, 
s. 80 — Tellure natif, Brong, t. ii. p. 125. Id. Brurd, p. 391 
— Gediegen ’JTellur, Jiar.sien, Tabel. s. 70. Id. Hans, s. 70. 
— Tellure natif aiiro-ferrifere, Ilain/, Tabl. p. 11 9. — Gedie- 
gen Tellur, Haus. Handb. b. i. s. 129* — Gediegen Sylvan, 
IIoJ'. b. iv. s. 126. — Native Tellurium, Aikin, p. 139. 

Eiiicrnol Characters. 

Its colour is tin-white. 

It occurs massive, ths.semiijated, in small and fine gra* 

I Hilar ilistinct c'oncreticms, and crystallized in rectangular 
four-sided prisms acuminated with four planes, which are 
set on the lateral planes 

Internally 


Haiiy is of opinion, that the primitive form is the regular octahedron. 
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Internally it is shining, and the lustre is metallic. 

Its cleavage is hexahedral. 

It is as hard as gypsum, and sometimes harder, but ne- 
ver so hard as calcareous-spar. 

It is rather brittle, and easily frangible. 

Specific gravity, 6.1, 6.2, Moks. — 6.115, Klaproth, 

Chermcal Characters, 

Before the blowpijK* it melts as easily as lead, emits a 
thick white smoke, and burns with a light green colour, 
and a pungent acrid odour, like that of horse raddisli. 
When exposed to a low heat, it is converted into a yellow- 
ish or blackish coloured oxide ; by an increase of tempe- 
rature it melts into a dark-brown or blackish coloured glass, 
in which gold grains are interspersed : at a still higher heat, 
the oxide is entirely volatilizecl. In concentrated nitric 
acid, it is converted into a yellow oxide, and a small por- 
tion is dissolved, which Is precipitated in yellow flakes on 
the addition of water. 

CmistUucnt Parts, • 

Tellurium, - - 92.55 

Iron, - - 7.20 

Gold, - - 0.25 

100.00 

Jflaproihy Beit, b. iii. s. 8. 

Geognostk Situation, 

It occurs in veins in grey-wacke, along with iron pyrites, 
sometimes with lead-glance, and always with quartz. 

Geographic 
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Geographic Situatim. 

It occurs at Facebay in Transylvauia ; also in Norway, 
wherp it has been lately detected by Professor Fsmark 

Observations* 

1. It resembles Native Antimony, but is distinguished 
from it by its inferior hardness, and its lower specific gra^ 
vity. 

i||f. It is known in older works in mineralogy under the 
hmies Aurum paradoxic^um, Aurum problematicum, and 
White Gkild-ore. 


Order II. 


* There is a fine specimen of the very rare Norwegian Tellurium in the 
interesting and instructive cabinet of the Geological Society of London, and 
anoilier in the splendid collection of Mr Heuland^ 
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1, CommoA Sphen&t 


Order IL — ORE. 

Genus I.— TITANIUM ORE. 

This Genus contains three Species, viz. 1. Prismatic 
Titanium Ore, 2. Prismato-Pyramidal Titanium 
3. Pyramidal Titanium Ore. 

1 Prismatic Titanium Ore, or Sphene *. 

Prismatisches Titan-erz, Mohs. 

This Species is divided into two Subspecies, viz. Com-* 
mon Sphene and Foliated Sphene. 

First Suhspecies. 

Common Sphene. 

Gemeiner Spben, Karsten. 

Braun Miinakerz, Werrier. 

Titane-Siliceo-Calcaare, Havf^. 

Brauner Titanit, Schumacher* s Verz. s. 114.— Titane siliceo- 
calcaire^ Hauy, t. iv. p. 307 •; also Sphene, Haiii/, t. iii. p. 114. 
—Gemeiner Titanit, Reuss, b. iv. s. 584. Id. Suck. th. 

s. 481. 


* The name Sphene^ is derired from the Greek word ( a wedge 

because some of the crystals hare a wedge-like sliape. 
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s. 481. — ^Brunon, Mohs, b. iii. s. 465.— Titanit, Lemhard, 
Tabel. s. 82. — Gemeiner Sphen, Karstcn, Tabel. s. 74.— Ti- 
tane-siliceo-calcaire, Hak'ty, Tabl. p.*Jl6. — Gemeiner Sphen, 
Hans. Handb. b. ii, s. 6lS. Id. Hojf. b. ir. s. 260 . — Sphene, 
Aikm, p. 157. 

Emcternal Characters. 

Its colours are reddish, yellowish, and blackish-brown, 
also grass-green, pistachio-green, asparagus-green, olive- 
green, yellowish-grey, and greenish-white. 

occurs in granular distinct concretions, and crystalli- 
zed in the following figures : 

1. Low very oblique four-sided prism, acutely bevel- 

led on the extremities, the bevelling planes set on 
the obtuse lateral edges*. The obtuse lateral edge 
of the prism is 136® 50', and the angle of the 
bevelment is 60®. This is the primitive form f . 
Fig. 168. PI. 8. 

2. Sometimes the acute angles of the prism are trunca- 

ted, and the truncating planes set on the acute la- 
teral edges. 

3. Broad six-sided prism, with two opposite broader, 

and four opposite smaller lateral planes, and acu- 
minated with four planes. 

4. Rectangular four-sided prism, which is either be- 

velled on the extremities, or acuminated with four 
planes, which are set on the lateral planes. This 
prism is formed when all the edges of the ob- 
Tupic prism are truncated, and the truncating 

jilanes 


* Titan siliceo-calcaire ditetraedre, Haiiy. 
7 Titan siliceo-calcaire uniteinaxre, Haiiy. 
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[Sulsp. 1. Common Sphcnt:. 

planes meet together, entirely obliterating the ob- 
lique planes.* 

5. Oblique double four-sided pyramid, in which the 

apices are bevelled. 

6. The preceding figure so very flat or obtuse, that it 

has a lenticular form. 

Sometimes two crystals unite, forming either a fur- 
rowed or canaliculated twin-crystal*, or a com- 
pressed rectangular cruciform one. 

The crystals are large, middle-sized, small, and very 
small. 

The surface of the crystals is generally smooth ; rarely 
longitudinally streaked, as in the octahedron. 

Internally it is shining or glistening, and the lustre is 
adamantine, sometimes inclining U) resinous, sometimes to 
vitreous. 

The cleavage is imperfect. 

The li-acture is imperfect conchoidal, which inclines to 
uneven. 

It alternates from oj>a(pie, to translucent. 

Its streak is greyish or yellowish white. 

It is harder than apatite, but not so hard as felspar. 

It is brittle, and easily frangible. 

Specific gravity, 3.480, Schzi7mclien — 3.510, Klaproth. 
— 3.4, 3.6, Mohs. 


Chemical Chameters. 

Before the blowpipe it is fusible with difficulty into a 
blackish-brown enamel ; with borax it yields a grey-slag ; 
with pliosphat of soda a green globule. 

Constiiuent 


• The above figure is the Rayonnaute en forme tie gouttiere of Saussure; 
Sphcnc canaliculo of Ilaiiy. 
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Constituent Parts, 


Oxide of Titanium, 

Passau. 

83 

Salzburg. 

46 

St Gotliard. 

33.3 

Silica, 

85 

86 

28.0 

Lime, 

33 

16 

32.2 

Water, 

0 

1 

0 

101 

Klaproth, Bat. b. i. 

99 

Ibid. b. V. 

93.5 

Cordier in 

B. ^1. 


s. 344. 

Jour.deMinee^ 
N. 73. 70. 


GeognosUc and GeograpMc Situations, 

Europe, — It occurs m small and very small crystals, im. 
t)edded in the syenite of cthe Criffle and other hills in Gal* 
loway ; in the syenite of Inverary ; in syenite on the south 
i§idc of Loch-Ness ; in the same rock, in the mountain# 
around the iCing'^s House, and in the syenite mountains that 
extend from that dreary and desolate track towards Iiiver- 
ouran ; in the syenite of Ben-Nevis * ; the granite of Aber- 
deen -f- ; in the syenite of Culloden in Inverness-shire J ; 
in that between Freeburn and Aviemore ; in the syenite 
of Shetland ; and in the floetz-trap rocks in Mid-Lothian. It 
is is also found in the iron-mines of Arendal in Norway ; 
Bovkhult in West Gothland, in primitwe limestone; in the 
granite rocks of Trolhatta in Sweden ; in the syenite of 
Passau on the Inn ; and in that of Moravia ; in the gra- 
nite or syenite of Nantes in France ; in clinkstone in the 
Sanadoire in the Department of Puy de Dome; ; and in the 
volcanic rocks ?;on the borders of the Rhine : and on St 

Gothard 


* Greenough. ^ IKr Mackenwe jtmior of Applecross. 

MacCulIoch. 
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1. Ctmnum Sphent* 

Gothard and at Salzburg it is associated witli chlorite ; 
which mineral is eitlier disseminated through the crystals, 
or incrusts them, 

America , — It is found imbedded in a compound of horn- 
blende, felspar, and graphite, in the vicinity of Lake St 
George, and in gi'anular foliated limestone at Kingsbridge, 
island of New- York 

jfi ica , — In the antique syenite of Egypt. 

Observations. 

1. The distinctive characters of this mineral are colour, 
crystallization, hardness, and weight. 

The brown varieties are distinguished from Grenatite^ 
by inferior hardness, and different form ; from Zircon^ 
by form, inferior hardness, and inferior specific gravity; 
the green and yellow varieties from Epidote^ by cleavage ; 
from Actynolite^ by greater hardness, weight and crystal- 
lizations ; and from Axinite^ by its crystallizations, colours, 
inferior hardness, and greater weight. 

3. Both the brown and yellow subspecies have been de- 
scribed under the name Titanium Spar. 


Second 


• Brucc^s American Mineralogical Jouri)fil, p. 239, — 241. 
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Second Suhspccies- 
Foliated Splicnc. 

Schaaliger Sphen, Karsten. 

Gelb Miinakerz, JVerne?\ 

Titanc siliceo-calcairc, HaUy. 

Gelber Titanite, Sclmmacher, Verz. s. 46. — Titanc siliceo-cal- 
caire, Hauy, t. iv. p. 307 •; also Sphcne, Id. t. iii. p. 114. — r 
Spathiger Titanit, Keuss, b. iv. s. 590. Id. Suck, fiter th. 
s. 485. Id. Bert. s. 280. — Titanit, Leonhard, Tabel. s. 82. — 
Schaaliger Sphen, Karsten, Tabel. s. 74. — Titan siliceo-cal- 
caire, Tabl. p. 11 6. — Spathiger Sphen, Haas. Handb. 

b. ii. s, 614. — Gelb Manakerz, b. iv. s. 268. — Sphene, 
Alkin, p. 137. 


External Characters. 

Its colours are pea-yellow, straw-yellow, cream-yellow, 
honey-yellow, and sulphur-yellow ; the pea-yellow jjasses 
into clove-brown, and into yellowish -grey. 

It occurs massive, in straight lamellar concretions, and 
crysbillized in the same figures as the preceding subspecies. 

The crystals vary from large to very small. 

The lustre on the cleavage is splendent or shining, on 
the imj)erfect conch^al and uneven fractures, only shining 
or glistening, and is resinous. 

It has a double cleavage, in which tlic folia are ])arallel 
with the lateral planes of the oblique four-sided prism. 

The fracture is imperfect conchoidal, inclining to un- 
even. 

It is translucent, or only translucent on the edges. 


In 
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[Suhsp, 2 , Foliated Sphene. 

In Other characters it agrees with the preceding subspe- 
cies. 

Its chemical characters and composition are the same as 
those of common sphene. 

Geognostic and Geographic Situations. 

Europe. — It occurs at La Portia in Piedmont ; St Go- 
thard ; at Arendal in Norway, in beds of magnetic iron- 
stone, subordinate to gneiss. In these beds, it is associated 
with common sphene, cpidote or pistacite, hornblende, au- 
gite, scapolite, felspar, quartz, calcareous-spar, and garnet. 
Very small honey-yellow crystals occur in the clinkstone of 
the Mariaberg, near A ussig in Bohemia. 

America. — In primitive limestone at Newton in New 
Jersey ; in an aggregate of felspar, hornblende, and gra- 
phite, near Ticondcrago, where ifwas discovered by Co- 
lonel Gibbs ; in Staten Island, in greenstone and horn- 
blende rocks ; in the vicinity of Pceks-hill, New-York, in 
syenite ; and in veins of greenstone or syenite that traverse 
granite at Wantage, Sussex county, New Jersey *, 

Observations. 

1. Its distinct cleavage distinguishes it from Commm 
Sphene ; its crystallizations, and greater hardness, distin- 
guish it from Sparry Iran ; and its inferior weight and 
greater hardness, distinguish it from 'M^tgsten. 

2. The Scmcline oi Andernach,^nd the Spinthere 
Marone in Dauphiny, are probably varieties of this mine- 
ral. 

8. Prismato- 


Bruce's American Mincralogical Journal, p. 239,-242. 
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2. Prismato-Pyramidal Titanium-Ore. 

Prismato-Pyramidales Titan-erz, Mohs. 

This Species is divided into three Subspecies, viz. Ru- 
tile, Iscrine, and Menachanite. 

First Subspecies, 

Rutile *. 

Kutil, Werner. 

Titane Oxide, Hauy, 

Bother Schorl, Khtp, b. i. s. 233. — Schorl crystallize opaque 
rouge, De B&rn, t. i. p. 1 68 .— Titanite, Kirrv. vol. ii. p. 329. — 
Sagenite, ou Schorl rouge, Saussurc, t. iv. § 1894?. — Oxide 
rouge de Titanium, Lam. t. i. p. 414. — Crispite, Id. t. ii. p. 233. 
— Titane oxid^, Hauy, t. iv. p. 296 * — Le Ruthile, Brock, t. ii. 
p. 470. — Titanschorl, Reuss, b. iv. s. 569 . Id. I Aid. b. i. 
s. 305. Id, Suck, 2tcr tli. s. 476. Id. Bert. s. 5J4. Id. Mohs, 
b. i. s. 455. — Titane oxyde, Lucas, p. 180. — Rutile, Lcon^ 
hard, Tabel. s. 82. — Titane ruthile,’ Brong. t. ii. p. 97 .— -Ti- 
tane oxide, Brard, p. 383. — Rutill, Karsten, Tabel. s. 74. 
Id. Haus. s. 111. — Native Oxide of Titanium, Kid, vol. ii. 
p. 222 — Titane oxide, Hauy, Tabl. p. 115. — Rutil, Haus. 
Handb. b. i. s. SlSjj^ Id. Hoff, b- iv. s* 252. — TitTnite, Aikin, 
p. 135. 


External Characters. 

Its most frequent colour is reddish-brown, of various de- 
grees 


Rutile, fk*om tlie Latin rutUus^ reddi^ 
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[Subajif 1, Rutik, 

grees of intensity, which passes into light hyacinth-red and 
blood-red. SometimiBS dark isabella^yellow. 

It occurs massive, ^disseminated, in membranes ; also in 
lamellar and granular distinct concretions, and crystallized. 

Its primitive figure is apyramidof 117® and 84*® 48'. 
The following are some of the secondary forms. 

1. Long rectangular four-sided prism. 

2. The preceding figure truncated on the lateral edges, 

and thus forming an eight-sided prism. 

8. Four-sided prism, in which the lateral edges are be- 
velled. 

4. Four-sided prism acuminated with four planes, 

which arc set on the lateral planes. The edges 
and apex of the acuminations are sometimes trun- 
cated. 

5. Six-sided prism, sometimdfe acuminated with six 

planes, which are set on the lateral planes, and 
these are rarely convex *. Fig. 169. Ph 8. 

6. Sometimes two prisms are joined by their terminal 

planes, under a very obtuse angle, thus forming a 
kind of twin-crystal -f. Fig. 170. •?!. 8. 

7. It occurs sometimes in capillary and acicular crys- 

tals. 

The crystals are occasionally curved ; have frequent 
transverse rents, and are sometimes apparently broken en- 
tirely across, the ends removed to soi||B distance from one 
another, and the interstice filled up with the substance of 
which the matrix consists, 

VoL. III. I The 


* ,Vid. Bruce’s American Mineralogical Journal, p. 2^Mhere the above 
figure is described. 


•)- Titanc oxidi gcnicule, Haiiy. 
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The crystals are usually small and very small^ seldom 
middle-sized; the capillary crystals are frequently scopi- 
forinly aggregated ; often reticulated/ and the interstices 
have the shape of equilateral triangles 

The lateral planes of the crystals are longitudinally 
streaked, the other planes are smooth. 

Externally it is shining and glistening. 

Internally the lustre is intermediate beetween adaman* 
tine and semi-metallic, and is splendent on the surface of 
the cleavage, but only shining or glistening in the conchoi- 
dal or uneven fractures. 

It has a cleavage in which two of the folia are parallel 
with the lateral planes of the rectangular four-sided prism, 
and t\yo others paral|^l with the diagonals of the same 
prism. Of these cleavages those parallel with the lateral 
planes are the most distin&t 

The fracture is intermediate between coarse-grained un- 
even, and small and imperfect conchoidal. 

The fragments wxj indeterminate angular, and rather 
shaqvedged. 

Its streak is tfrowii. 

It is transparent or only translucent on the edges. 

It is harder than apatite. 

It is brittle, and easily frangible. 

Specific gravity, 4.180, Klaproth. — 4.247, La Metherie, 
-—4.1025, Hauy. — 4hfi55, Lojpry. 

Chemical Characters. 

Without addition, or even with phosphoric salts, it is 
infusible before the blowpipe ; with borax or alkali, it af- 
fords a hyaciiaib-red transparent glass. 

Comtituent 

* The reticulated variety was named by Saussure Sagenite, and Schorl 
tricot^. 
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\^Subitp, 1, RutiU, 


Comtititmt Parts, 

According to the S.nalysis of Klaproth, it is pure oxide 
of titanium, slightly intermixed with oxide of iron. Eke- 
berge and Vauquelin found in a variety from Westmann- 
land a small 2)ortioii of oxide of chrome 

Geognostic SitvMkm, 

It is found imbedded, in veins and in drusy cavities, in 
granite, syenite, gneiss, mica-slate, limestone, chlorite-slate 
and hornblerid^-slate. 

Geographic Situatim, 

Europe , — -It occurs in the granite If Cairngorm, the lime- 
stone of Rannoch, and in the ro9ks of Ben Gloe, where it 
was discovered by MacCuUoch ; also at Craig Cailleach, 
near Killin in Perthshire, imbedded in quartz, and near to 
Beddgelert in Caernarvonshire. In Norway it occurs at 
Arendal, in a vein of granite which traverses gneiss, and 
in a rock of the same kind at Aschaffenburg. On St Go- 
thard it is met with in those drusy cavities that so often 
occur in granite, resting on the rock-crystal, adularia, and 
foliated chlorite, with which they are lined. In the coun- 
try of Salzburg, it is imbedded in tremolite, and in Hun- 
gary in common quartz, and in rock-crystal, which lies in 
nests in mica-slate. It is found ne#r St Grieux, and at 
Allemont in France ; at Buitrago in Spain, in veins in 
gneiss along with schorl ; at Boinik in Hungary, and in 
Transylvania. 

I 2 :XiAsia. 


• Annales dii Mus. t. vi. p. 99. I: is the Titane chromircrc of 
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Asia. — It is found at the town of Sarapulka, twelve 
wersts from Mursinska in Siberia. 

America."^It occurs in veins of an aggregated rock of 
felspar, quartz, mica, and granular foliated limestone, 
which traverse primitive limestone in the island of New- 
York: also in primitive limestone on the Hudson River; 
in large quantity imbedded in quartz, in the vicinity of 
Richmond in Virginia ; in quartz in hornblende-slate, at 
Worthington in Massachusets ; in quartz from the neigh- 
bourhood of Baltimore ; and in quartz near the Schuy- 
ler copper-mines in Bergen county, New J^ey. It is 
also met with in South Caroling ; in quartz in the coun- 
ty of Delaware in Pennsylvania, and in the back part of 
North Carolina, where it is said to occur in great abun- 
dance 


Observations. 

1. It is nearly allied to Tinstone^ but is distinguished 
from it by colour and inferior specific gravity ; and its 
colours, form, considerable specific gravity distinguish it 
from OctaJiedrii^and Schorl. 

% It has been described under the following names .* — 
Red Schorly Shorlaceous Garnet^ TUanitic Schorl. The 
acicular varieties have been named Sagenite^ and others 
Galliizinite. 


Second 


American Mineralogical Journal, p. 9Sa,--^ZS8. 
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^Second Subspecies. 

Iserine. 

Iserin, Werner. 

L^Iserine, Brock, t. ii. p. 478. — Iserin, Reuss, b. iv. s. 598. Id. 
Lud. b. i. s. 306. — Iser-Titan, Suck. 2ter th. s. 489. — Iserin, 
Mohs, b. iii. s. 450. Id. Leonhard, Tabel. s. 81. Id. Kar^ 
sten, Tabebjk74. — Titane oxyde ferrifere^ Hauy, Tabl. p,ll6. 
— Titaneisenstein, Haus. b. i. s. 251.— Iserin, b. iv. 

8. 258.— Iserine, Aikin, p. 136. 

External Charamers. 

Its colour is iron-black, inclining to brownish-black. 

It occurs in small, seldom middle-sized, obtuse angular, 
grains, and in rolled pieceai^ with a somewhat rough, strong- 
ly glimmering surface. 

Internally it alternates from splendent to glistening, and 
the lustre is metallic. 

The fracture is more or less perfect conchoidal. 

The fragments are indeterminate angular, and sharp- 
edged. 

It is completely opaque. 

It is harder than felspar. 

It is brittle. 

It retains its colour in the streak. 

Specific gravity 4.5, 4.650, Klaproth. 

Chemical Characters. 

Before the blowpipe, it melts into a blackish-brown co- 
loured glass, which is slightly attracted by the magnet. 

The 
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fu 

The mineral acids liave no sensible effect on it ; but the 
acid of sugar extracts a jx)rtioii of the titanium. 


Constituent Parts. 


Oxide of Titaniuin, 48 S8 

Oxide <‘)f Iron, - 48 72 

Oxide of Uranium, - 4 

100 100 

Thmison., in Edin. Phil. Klaj^roth^l^di. b.T 
Trans, for 1807. % 206. 


GeognostU: and Geographic Sitiuitims. 

It occurs Imbedded in gneiss, and disseminated in gra- 
nitic sand, along with iron-sand, in the bed of the river 
Don in Aberdeenshire On the Continent of Euro})e, 
it has been hitherto found only in the lofty Riesengebirge, 
near the origin of the stream ceiled the Iser, disseminated 
in granite-vsand*)-, and in alluvial soil, along with pyrope, in 
Bohemia. 

Observations. 


• Vid. Dr Thomson’s Paper on the Black Sand of the river Don in Aber- 
deenshire.— •Edin. Phil. Trans. 

t The Buchberg is the highest basalt hill in Germany, being 2921 feet 
above the level of the sea, and the highest basalt except that small portion 
lodged in t||e cavity of the Schneegruhe, which is situated near 4000 feet 
above the level of the sea. Thd hill itself is elevated 500 feet above the level 
of the stream named Iser, that waters its granite base, and at some distance 
below which the Iserine is found. Whilst travelling through Silesia with 
that <^nd truly philosophical mineralogist, iny amiable, and ever to 

be re^mted friei|^, the late Dr Mitchell, we ascended the Buchberg, with 
the view of ascertirining more particularly the geognostic situation of the 
Iserine ; but after a very careful exarnination, we could discover it neither 
in the granite nor basalt, but only loose in the granitic sand. 
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[Si^p, % Menackanite, 

Observations. 

1. This mineral is by many mineralogists, and proba- 
bly with justice, referred to the magnetic iron-sand. 

2. Its fracture distinguishes it from Menachanite. 


Third Subspecies. 

Menachanite. 

Menacan, Werner. 

Menachanite, Kirw. vol. i. p. 326. — Le Menakanite, Brock, t. ii. 
p. 468. — Titane oxide ferrifere granuliforme, Hauy, t, iv. 
p. 306. — Manacan, JReuss, b. iv. s. 54. Id. Lud. b. i. s. 305. 
Id. Mohs, b. iii. s. 452. Id. Leonhard, 'label, s. 81. — Titane 
Menakanite, Brong. t. ii. p. 99* — Manakan, Karsten, 1 abel. 
s. 74?. — Menachanite, Kid, yol. ii. p. 224. — Titane oxide fer- 
rifere, Hauy, Tabl. p. 11 6 .^ — Titaneisen stein, Haus. Handb. 
b. i. s. 251. — Menakaii, Hoff. b. iv. s. 247* — Menachanite, 
Aihin, p. JS6. 


External Characters. 

Its colour is greyish-black, inclining to iron-black. 

It occurs only in very small flattish angular grains, which 
have a rough glimmering surface. 

Internally it is glistening or glimmering, or the lustre 
is adamantine, passing into semi-metallic. 

It has an imperfect cleavage. 

The fragments are indeterminate angular and jliarp- 
edged. 

It is perfectly opaque. 


It 



136 


GEN. 1. tlTANIUM-O&E. [CL. 3. METAL. MIN. 


It isi not SO hard as magnetic iron-sand. 

It is brittle, and easily fran^ble. 

It retiuns its colour in the streak. 

Specific gravity, 4.427, 4.270, Lampadius, 

Physicai Charade, 

It is attractible by the magnet, but in a much weaker 
degree than magnetic ironstone. 

Chemical Characters. 

It is infusible, without addition, before the blowpipe : it 
tinges borax of a greenish colour, which inclines to brown. 

Constituefit Parts. 

Cornwall. Botany Bay 

Oxide of Iron, - 51.00 49 

Oxide of Titanium, 45.25 40 

Oxide of Manganese, 0.25 

Silica, 3.50 11 

100.00 100 

Klaproth f Beit, b, ii. Cl^emvix^m Nichol 
s. 231. son’s Joum. vol. v 

p.l32. 

Geognostic cmd Geo^aphic Sitiuitians. 

It is found, accompanied with fine quartz-sand, in the 
bed of a rivulet which enters the valley of Manaccan in 
Cornwall; on the shores of die Island of Providence in 
Amt^Uba; the vicinity of Richmond in Virginia; and at 
Botany Bay in New South Wales. 


Observations. 
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Observations. 

It has been c<^foiinded with Magnetic Iron-Sand, from 
which it may be readily distinguished by its cleavage, lustre 
and inferior hardness ; and iti|,i^erior hardness and weight 
distinguisli it from Tinstone, 


3. Pyramidal Titanium-Ore, or Octahedrite. 

Octaedrit, Werner, 

Schorl bleu, Rome de lUsle, t ii. p. 406 — Schorl octaedre rect« 
angulaire, Bmirnon, Journ. de Phys. 1787^ Mai. — Oisanite, 
Ijam, t. ii. p. 269- — Octaedrite, Saiissure, Voyages dans les 
Alpes, t. vii. p. 1S9» § 1901. — ^Anatase, Ilmiy, t. iii. p. 129. 
136. Id, Brock, t. ii. p. 548. Id, Reuss, b. iv. s. 580. — Py- 
ramiden Manak, Lud. b. ii. s. 191‘ — Anatase-titan, Suck, 
2ter th. s. 480. — Anatase, Mohs, b. iii.-s. 462. Id, Leonhard, 
Tabel. s. 82. — Titane^Anatiise, Brofig, t. ii. p. 101. — Anatas, 
Karsien, Tabel. s. 74. Id. Haus, s. HI. — Octahedral Ti- 
tanite, Kid, vol. ii. p. 223. — ^Titan anat 2 |se, Ilauy, Tabl. 
p. 11 6 . — Anatas, Haus, Handb. b. i. s. 322. — Octaedrit, Hoff, 
b. iv. s. 249 .— Octohedrite, Atkin, p. 137- 

External Characters, 

Its colour passes from indigo-blue, through many 
shades, to dark reddish-bro\ni, clove-brown, and yellowish-^ 
brown. 

It has been hitherto found only crystallized. 

Its primitive form is a pyramid of 97® 38', and 137® 
10^ The following are the secondary figures : 

The 


Anatase priniitif, HaUy. 
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1. The pyramid truncated on the extremities*. 

2. Double four-sided pyramid acuminated on the extre- 

mities with four planes, knd.^,the acuminating 
planes set on the lateral planes 'f. 

3. Double four-sided I^TainicI acuminated with eight 

planes, of which tWo and two are set on eac^h la- 
teral plane J. 

The crystals arc small and very small, and are usually 
superimposed. 

The surface is transversely streaked, and is splendent, 
and the lustre is semi-metallic. 

Internally it is also splendent, and the lustre is adaman- 
tine, inclining to semi-metallic. 

It has a fourfold cleavage parallel with the sides of the 
primitive figure, and one cleavage parallel to the common 
base of the pyramids. 

The fragments are indeterminate angular and sharp- 
edged. 

It is strongly translucent or semi-transparent, or passing 
to transparent. 

It is harder than apatite, and sometimes nearly as hard 
as felspar. 

It is brittle. 

Specific gravity, 3.8571, S.8, 3.9, Mohs, 

Chemical Characters, 

It is infusible before„the blowpipe. When melted with 
borax, a reddish-brown coloured glass i^, formed. When 

this 

, yiLi 

• Anatase base, Haily. 

•f Anatase dioctaedre, Haiij. 

X Anatase proxninu]6, Haiiy. 
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this glass is brought to the extremity of the flame, the 
reddish-brown colour changes into blue, and becomes 
opaque. If the i^cticlri of the blovpipe be still continued, 
it at length becomes white. In a higher temperature, 
the reddish-toown colour agaii|||ppears ; and according aki 
the temperature is altered, the appearance and disappeai - 
ance of the colours can be produced. 

Cmstituent Parts, 

According to the experiments of Vauquelin, it is an 
oxide of titanium . 

Gcognmtk and Geographic Situations, 

It is a rare mineral. It is found at Bourg d’Oisans in 
Dauphiny, in veins in primitive rwks along with felspar, 
axinite, rock-crystal, and chlorite: it has also been met 
with ill drusy cavities In transition clay-slate in Iladelaiid 
in Norway ; and associated with rose-red floor in St Go- 
thard in Switzerland. 


Observations. 

1. It is distinguished from Tungsten by its lustre, great- 
er hardness, and inferior specific gravity ; and from Axu 
nite^ by its crystallizations, cleavage, and hardness. 

2. It is named Oisanite by La Methrie, and Anatase by 
Haiiy. 


Gen. IL 
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Genus II.— RED COPPEll-ORE. 

This G^nus contains but one s|>ecies, vi*. Octahedral 
Red Copper-Ore. 

1. Octahedral Red Copper^^ore. 

Octaedrisches Kupfer-erz, Mohs. 

This Species is divided into four subspecies, viz. f^o- 
liatcd Red Copper-ore, Compact Red Copper-ore, Ca])il- 
lary Red Copper-ore, and Tile-ore. * Black Copper or 
Black Oxide of Copper. 

First Subspecies. 

Jl^^oliated Red Copper-Ore. 

Blattriches Rotlikupfererz, Werner. 

Idi Werner, Pabst b. i. s. 66.— Foliated florid-red Copper-ore, 
Kirtv. vol. ii. p. 136. — Blatteriges Rothkupfererz, Estner, 
b. iii. s. 533. Jd. Emm. b. ii. s. 214.— Le Cuivre Oxide rouge 
lamelleux, Brock, t. ii. p. 183. — Blattriches Rothkupfererz, 
Reuse, b. iii. 8. 436. Jd. Lud. b. i. s. 226. Id. Suck. 2terth. 
s. 189. II- Bert. s. 382. Id. Mohs, b. iii. s. 213. Id. Leon^ 
hard, Tabel. s. 56. — Cuivre oxjidule crystallise, Brong. t ii. 
p. 219* — Blaettriches Rothkupfererz, K^arsten, Tabel. s. 62. — 
Bliittriges Rodikupfererz, Hoff. b. iii. s. 90. Id. Haus. Handb. 
b. i. 8. 238. — Cuivre oxidule lamellaire, Hail^, Tabl. p. 88. 
—Red Copper-ore, Aikin, p. 88. 


External 
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[Siti»p. 1. FoliaUd Red Ccjiper-ore. 

Exi^nud Characters. 

Its colour is dark cochineal-red, which sometimes in- 
clines to lead-grey ; but the crystals are redder, and some- 
times pass into dark carmme-red. 

It occurs massive, disseminated, in membranes, corroded; 
also in coarse and fine angulo-granular concretions; and 
crystallized in the following figures : 

1. Perfect which is the primitive figure, 

fig. 171. PI. 9. Sometimes two opposite planes 
become so large in comparison of the others, that 
a six-sided table is formed, fig. 172. PI. 9.: in other 
Instances, two opposite planes entirely disappear, 
when BXi acute rhomboidal figure is formed, fig. 175. 
PI. 9. ; and frequently thfe octahedron ends in a 
line, fig. 174. PL 9. 

Octahedron truncated on the angles, fig. 175. PI. 9. 
When the truncating planes become so large that 
the original planes of the octahedron disappeai*, a 
cube is formed, fig. 176. PL 9. 

9. Octahedron truncated on all the edges, fig. 177. PL 9. 
When these truncating planes become so large as 
to cause the original planes to disappear, a rhorth- 
boidal dodecahedron is formed j fig. 178. PL 9- 
When the edges of the common basis of the octa- 
hedron are deeply truncated^ the figure thus form- 
ed might be described as a rectangular four-sided 
prism, acuminate^ with, four planes, whicli are set 
on the. lateral planes. In the same figure, the 
angles are also frequently truncated. 

4. Octahedron, 
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4. Octahedron, in which each of the angles is acumi- 

nated with four planes, whkh are set on the late- 
ral edges, lig. 179. PI. 9. ; sometimes the edges are 
truncated, and also the summits of the acumina- 
tions, fig. 180. Kll®. 

5. Octahedron, bevellS on the edges, fig. 181. PI. 9. : 

sometimes the bevelling planes become so large 
that each face of the octahedron appears divided 
into three compartments, or each plane supports a 
flat three-planed acumination, fig. 182. PL 9. 
Sometimes the angles and edges of the octahedron 
in this figure arc also truncated, and according as 
these bevelling and truncating planes are larger or 
smaller, the figure varies in appearance. 

6. Octaliedron, in which each angle is acuminated^with 

four planes, wliich are set on the lateral planes, 
fig. 183. PI. 9. This variety is generally com- 
bined with the planes of several of the preceding 
ones. 

7. Octahedron, in which each angle is acuminated with 

eight '"planes, two of which are set on each plane, 
fig. 184. PL 9. This variety is always associated 
with some of the preceding, and crystals have been 
met with, exhibiting this variety combined with 
all the preceding ones. Fig. 185. PL 9. represents 
such a crystal, which is marked as follows: — 
P, planes of the octahedron : (1.) Truncations on 
the angles : (2.) Truncations on the edges : (3.) 
Four acuminating planes on the angles, which are 
set on the edges of the octahedron : (4, Bevelling 
planes on the edges: (5.) Four acuminaling planes 


on 
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1, FoUatcd Red Copjicr-orc. 
on tlie angles, which are set on the planes of the 
octahedron: ^6.) Eight-planed acumination 

The crystals are usually small and very small, seldom 
middle-sized: they occur sometimes aggregated on one an- 
other, side by side, and scalarwi^te. 

The planes are smcx)th and splendent. 

Internally it alternates from shining to glistening, and 
its lustre is adamantine, inclining to semi-metallic. 

It has a fourfold cleavage, in which the folia are parallel 
with the sides iiTthe octahedron. 

The fracture is coarse and small-grained uneven. 

The fragments are indeterminate angular, ahd rather 
shar|i-cdgcd. 

The massive varieties are usually opaque, or very faint- 
ly translucent on the edges. The crystals are transparent 
and semi-transparent, and sometimes strongly translucent. 

It yields a muddy tile-red streak. 

Its hardness is intermediate between that of calcareous- 
spar and fluor. 

It is brittle, and easily frangible. 

Specific gravity, 5.600, Phillips, — 5 . 69 I 5 * Lowry, — 5.6, 
6.0, Mohs, 


Observations, 

This subspecies is distinguished from the others by crys- 
tallization, lustre, cleavage, and translucency. 


Second 


• 'yhe various forms, and numerous intermediate ones, are delineated 
in a set of plates attached to Mr Phillips valuable Memoir on lied Copper- 
* ore, in the first volume of the Transactions of the Geological Society of Lon- 
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Second Svhspeck 

Compact Red Copper-Ore. 

Dichtes Rothkupfererz, Werner. 

Id. Werner^ Pabrt. b. i. s. 66. — Compact florid, or Cochineal- 
red Copper-Ore, Kirm. vol. ii. p. 135. — Dichtes Rothkupfer- 
erz, Estner, b. iii. s. 530. Id. Emm. b. ii. s. 213. — Le Cuivre 
Oxide* rouge complete. Brock, t. ii* p. 181.^-«s^ichtes Roth- 
kupfererz, Bcuss, b. iii. s. 433. Id. Lud. b. i. s. 226. Id. Suck. 
2ter th. $|1ia9. /d* Bert. s. 380. Id. MohSy b. iii. s. 213. Id. 
Leonhard, Tabel. s. 56. — Cuivi!| oxidule compact, Brong. t. ii. 
p. 219 — Dichtes Rothkupfererz, Karst en, Tabel. s. 62. — Red 
Oxide of Copper, Kid, vol. ii. p. 101. — Cuivre oxidule massif, 
Haiiy, Tabl. p. 38. — Dichtes Rothkupfererz, Hans. Handb. 
b. i. s. 239. Id. Hoff. b. iii. s. 95 . — Amorphous Red Cop- 
per, Aikin, p. 88. 


External Characters. 

Its colour is^intermediate between lead-^bj' and cochi- 
neal-red, oftqn passing into dark cochineal-red. 

It occurs massive, disseminated, and in a kind of reni- 
form shape. 

Internally it is glimmering, inclining to glistening, and 
the lustre is semi-metallic. 

The fracture is even, inclining to flat conchoidal. 

The fragments are* indeterminate angular, and rather 
sharp-edged. 

It is opaque. 

It gives a tile-red streak, and loses thm^by a little of its 
lustre. 


It 
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3. Ca^nllary Red Coppcr^ore* 

It is as hard as the foliated subspecies. 

It is brittle, and easily* frangible. 


Third Suhspccies* 

Capillary lied Copper-Ore. 

Haarformiges Roth Kupfererz^ WernCr, 

% 

Kupferhlutbe^ Pabst. b. i. s. fi8. — Fibrous red Copper- 

A"/>7V. vol. ii. p. 1 37*— Kupferbliithe, Estneryh, iii. s. 538. 
Id, Emm. b. ii. s. £l(i. — Le Cuivre Oxide ridS^e capillaire. 
Brock, t. ii. p. 184. — Hllpfoimiger llothkupfererz, Reuss, 
b. iii. s. 439. A/. Lud, b. i. s. 227. fd. Suck, 2ter th. s. 194. 

Id. Bert, s. 382. Id. Mohsy b. iii. s. 226’. Id. Leonhard, 
Tabel. s. 56’. — Cuivre oxidule cajjillaire, Brong, t.ii. p. 2l9**^ 
Haarformiges Rothkupfererz, Karsten, Tabel. b. 6’2. Id. 
Haus. Handb. b. i. s. 239. A/. Hoff, b. iii. s. 97. — Cuivre 
oxydule capillaire^, Hauy, Tabl. p. 88. — Capillary Red Cop- 
per, Atkin, p. 88. 


External Characters. 

Its colour is most commonly carmine-red, which becomes 
paler by keeping. 

It occurs in small capillary crystals, also in thin tables, 
which are sometimes aggregated into amorphous and scopi- 
form flakes. 

It is sinning, and the lustre is adamantine. 

It is translucent; but its internal aspect, and the other 
external characters, cannot be determined, on account of 
the smallness of the parts of die mineral. 


VoL. HI. 


K 


Chemical 



146 leSB [oi. 8. Hilt At. MlH. 

Chemical Chatacters the Specie^. 

It is easily reduced to the metallic state before the blow- 
pipe ; if pulverised, and thrown into nitric acid, a violent 
efferves(!ence ensues, and the copper is dissolved, the solu- 
tion at the same time acquiring a green colour ; but if 
thrown into muriatic acid, no effervescence takes place. 
Wc can by this character distinguish red copper-ore from 
red silver-ore and cinnabar: red silver-ore does not effer- 
vesce in nitric acid ; and cinnabar does not dissolve in it. 
It is soluble in ammonia, to which it comthutiicatcs a blue 
colour. 


Constituent Parts. 


Cornwall. Siberia. 

Foliated, Siberia. 

Compact 

Siberia. 

Copper, 88.A 91.0 

Red Oxide of Copper, 

97.55 

99.50 

OxygvR, 11.5 9.0 

Intermixed Copper, 

1.45 


- ..... 

Water, 

0.75 

0.25 

100.0 100.0 

Oxide of Iron, 

0.25 

0.25 

Chenevix^ Phil. Klaproth^ Beit. 
Trans, for 1801. b.' iv. s. 29. 

100.00 100.00 
Joktiy Chen. Unter, b. i. s. 264. & 26l< 


GeognoStic Situation the CdffiptM Wid Foliated 
Subspecies. 

It occurs principally in veins that traverse primitive, and 
sometimes transition rocks, rarely in secondary rocks, and 
but seldom in beds, ajpng with copper-glance or vitreous 
copp^. In the veins, it is associated with niitive copper, 
blue copper, malachite, copper-green, tile-ore, ccgcuper-glance 
or vitreous copper-ore, copper-pyrites, copper-black or black 
oxide of copper, olivenite, cube-ore or hexahedral olivenite, 
arsenical^pyrites^ and brown iron-ore. The veinstones are, 

quartz^ 
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. L ^ 2. FoliiUed and Compact Red Copper-ore. 

qiiaitz, fluor-spar, calciar£ous-sp^, hi^vy-spar, and occa- 
sknudly chlorite and xnica. 

Geo^aphk Sitmtim of the Foliated and Compact 
Suhspecies^ 

Europe-^lt occurs in different veins in the mine of 
Huel-Gorland in Cornwall. All the veins traverse granite, 
and three of them, viz. the North Lode, the Great Gossan 
Lode, and ;t^e,.Muttrel Lode, afford the red copper-ore. 
In the Nor(J^):Lode, it is associated with fluor-spar. In 
the Great Gossan Lode, it occurs in coiisideraMe quantity, 
and occasionally intermixe]|^;wilh native copper : higher up 
in the same vein, there is "abundance of fluor-spar, some- 
times intermixed with copper-pyrites, and arsenical-pyrites. 
In the Muttrel Lode, the red copper-ore is occasionally ac- 
companied with copper-glance or vitreous copper-ore, cop- 
per-black or black oxide of copper, olivenite, arsenical -py- 
rites, (juaitz, and fluor-spar. Native copper also occurs in 
considerable quantities, and generally intermixed with red 
copper-ore It is also found in the mines^of Carvath and 
Huel-Prosper, also in Cornwall. Small portions of tliis ore 
occur, along with native copper, in the trap-rocks of Nai- 
soe, one of the Faroe Islands ; also in the mine of Aardal 
in Norway, and that of Garpa, in East Gothland in Swe- 
den. It (Xicurs but sparingly, and along with native cop- 
per, in the Rammelsbcrg in the Hartz; near Frey berg, 
along vith native copper, ocRry brown iron-ore, lamellar 
heavy-spar, ^itid quartz; at Altenkirchen, along with brown 
hematite, native copper, malachite, olivenite, and quartz; 
in the Zillerthal in Bavaria ; c^stinct crystals, imbedded in 
K 2 secondary 


^ FhilUps., in Geolojjical Transactions, vul. i. p. 23. — 29. 
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secondary rocks^ at Chessy, near Lycais in France ; at En- 
siedel in Hungary, with native copper, copper and iron 
pyrites; at Saska and Motdowa in the Bannat, associated 
with co})per-glance or vitreous copper-ore, md-lachite, blue 
copper, native cupper, and browTi iron-ore, 

jhia. — In the mines of Kolywan, along witJi native cop- 
pei', and various ores of that metal ; and in different mines 
in the TJralian Mountains. 

Amerka, — Chili and Peru. 

Gcognoslic and Geographic SHiintions the Capillary 
Suhspecks, 

The preceding account app^^ to tlie Comjjact and Fo- 
liated red copper-ores : the third subspecies, the Ca{)illary 
ore, occurs less frequejilly. In Cornwall, it is found in 
Huel-CJorland, St Day, and Carharrack mines. On the 
Continent of ]iuro])e, beautiful specimens are met w ith at 
llhcinbreitenbach in Nassau, wlierc it is associated vvitli ochry 
brow'll iron-ore, native copper, copper-green, malachite, 
copper-pyrites, wdiite lead-spar, pliosphate of cop})cr, coji- 
per-bhick or black oxide of copper, and quartz, in veins 
that traverse grey- waeke; at Saska in the Bannat, with 
brow'll iron-ore, inalacJiite, tiJe-ore, native copper, foliated 
red co|)per-ore, steatite, and lithomarge ; and also in the 
Saxon Ivrzgebirgre, as at Frey berg and CJassliuttc. It is 
also a production of the Siberian c()|)per-mincs. 

Uecs. 

It is valued as an ore of cojiper. 

Observations, 

1. It is distinguislied from Copper-glance or Ijtreous 
Copper^ by its colour ; from Red Silver^ by its crystalliza- 
tions. 
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tions, brittleness, greater hardness, and accompanying mi- 
neral : frorn , CiwriaSar, by its colour, brittleness, greaU'r 
hardness, w^eight and accompanying minerals : from Red 
Antimmiy^e by its colour, red antimony having a cherry- 
red colon 1 ’. 

2. It is tlie richest ore of copper. 

3. It is described by Crpnstedt under the name Kiq^fer- 
glas, 

4. Hausmann, in his Handbucli der Mincralogie, de- 
scribes in tli® following manner a fourtli subs})ecies of rod 
copper-ore : 



Copper-ore. 


Erdiges Kupferroth. 


The colour is intermediate Ijettvecn cochineal-red and 
brick-red. It occurs massive, and incr listing other ores. 
It is fine earthy, and dull. It is associated with malachite, 
tile-ore, native copper, and brown Ironstone. It occurs in 
veins, probably also in beds, in ])rimitive anci transition 
rocks. It is a rare mineral, and has !)e^n hithei to found 
only at Illieinbreitcnbach ; and near Lauterberg in tlie 
Hartz. 


Fourth Suhspede^. 

Tile-Orc» 

Ziegelerz, Werner, 

This subspecies is divided into two kinds, viz. Earthy 
"rire-ore, and Indurated Tile-ore. 
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First 

Eartliy Tile-Ore, 

Ei:(liches Ziegclei^z, Werner: 

Id. Wem. Pabst. b. i. a. 7p.-"fEart]iy Brick-red Copper-ore^ 
Kirw. vol. ii. p. 137- — Erdiges Ziegclorz, Estnrr, b. iii. s* 550, 
Jd. Emm. h. ii. s. 219. — Ziegele^z ferreil;^ t. ii. 

p. 1 87. — Erdiges Ziegelerz, Reuss, b. iii. ii 44S. Id. Lud, 
b. i. s. 227. Id. Suck, th. s. 194. Id. Bert. s. 382. Id. 
Mohs, bi iii. s. 226. Id. Leonhard , Tabel. s. 56. — Cuivrc 
oxidulc ferrifere, Bnmg. t. 220. — Erdiges Ziegelerz, 

Karsteuy Tabel. s. 62. — Earthy Eed Oxide of Copper, mixed 
■with Brown Oxide of Iron, Kid, vol. ii. p. 105. — Cuivre oxy- 
dule terreuse, Haiiy, Tabl. p. 88. — Erdiges Kupferbraun, 
Hans. Handb. b. i. s. 241. — Erdiges Ziegelerz, Hoff. b. iii. 
s. 99 - — Ferruginous Red Cc^per, Aikin, p. 88. 

External Characters. 

Its cx)lour is hyacinth-red, sometimes also brownish-red, 
which passes into a reddish-brown, that lx)rders on yellow- 
ish-brown. 

It occurs massive, disseminated, and incrusting coppeiv 
pyrites. 

It is com])osed of dull^ dusty particles, which are more 
or less cohering. 

It soils slightly, and •feels meagre. 

Geogmstic Situatiem. 

It occurs in veins, and is usually accompanied with na- 
tive copper and malachite and sometimes with red cop- 
peivore. 


Geographic 
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T^-ore,— ^<2 Kindt Indurated Tile^orc. 

■(^S- 

Geographic Situatkm. 

It is found at Lauterberg in the Hartz ; in veins in the 
Bannat, along with copper-pyrites, red copper-ore, grey 
copper, ironshot copper-green, malachite, native copper, and 
ochry iron-ore ; at Falkenstein in the Tyrol, with copper- 
gi'een, malachite, grey copper, blue copper, calcareous-spar, 
and quartz ; and at Rezbanya, along with copper-green, 
malachite, and calcareous-spar. 


S§Cond Kind. 

Indurated Tile-Orc. 

Festes Zicgelerz, Werner. 

Minera Cupri picea. Wall. t. ii. p. 280. — Dichtes Ziegelerz^ 
Werner y Pabst. b. i. s. 70. — Indurated Brick-red Copper-ore, 
Kir. vol. ii. p. 1 38. — Pecherz, Estnery b. iii. s. 553. — Ziegelerz 
Emm. b. ii. s. 220. — Le Ziegelerz endurce. Brock, t. ii. p. 188. 

Verhartetes Ziegelerz, Tteuss, b. iii. s. ^44. Id. Lud. b. i. 
s. 228. Id. Suck. 2tei* th. s. I96. Id. Bert. s. 383. Id. *MohSy 
b. iii. s. 229. Id. Leonhardy Tabel. s, 56. Id. KarsteUy TabeL 
8. 62. Id. Hoff. b. iii. s. 100. — Muschliches Kupferbraun, 
JIaus. Handb. b. i. s. 241. 

External Characters. 

Its colours are dark hyacinth-fed, brownish-red, reddish- 
brown, from wliich it passes into blackish-brown, and dark 
steel-grey ; also dark clove-brown, yellowish-brown, and 
brownish-black. 

It occurs massive, disseminated ; also in curved lamel- 
Jar and fibrous concretions. 

Internally 
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Internally it is glimmering, seldom glistening, and is re- 
sinous. 

Tke fracture is imfjerfcct and flat Gonehoidal. 

Tlic I ragmen ts are indeterminate angular, and more or 
less si la r]> t-c Iged . 

Tlie streak is feebly shining, and somewhat lighter in the 
colour. 

It is intermediate between semi-hard and soft. 

It is rather brittle, and rather easily Irangible. 

Chemical Characters, 

Before the'blowpijie it becotps black, but is very diffi- 
cultly fusible. To borax it coi®mnicates a muddy green 
colour. 

ConstUuent Parts. 

Werner conskler$ it to be an intimate combination of red 
coj»per-t>re and brown iron-ochre. It contains from 10 to 
50 per cent, of co]>per. 


G cognostic Si! uat ion. 

It occurs in \eins, ar<d is usually accompanied with red 
copper-ore, irjtive c‘np|>cf, copper-pyrites, fibrous malachite, 
and brown iioji-cxiiiv. 

Geographic Siiuailon. 

Kvrrype . — It occurs in veins, rjong with red%>j:)]ier-ore, 
naiive g^p])er. c opper-pyrites, and other ores, in Huei-Gor- 
land ill Co; nvvail ; also at Llanyinynich Hill in Shrop- 
shire ; at Aardais copper-mine in Norway, along with c^nxi- 
paet malachite and jiative- popper ; at Lanterberg in the 
Ilartz; Knpferberg in Silesia; Klieinbreitenbach in Nassau, 

cdons: 
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along with copper-pyrites, malachite, blue copper, copper- 
green, &c. ; Saxon Erzgebirge; and Thuringia; at Fal- 
kciisiein in the Tyrol, particularly the variety named Pech- 
erz or Pitch-ore ; Iglo, Rezbanya, and the Bannat in Hun- 
gary. 

Asia . — In the mines of Frolowskoi, along with red cop- 
per-ore, and brown iron-(K*lire. 

America . — In the mine of El Rosario in Mexico, asso- 
ciated with copper-green and copper-pyrites. 

Observations. 

1. Tlie red varieties contain the greatest quantity of cop- 
per, and the brown the gre&st quantity of iron. 

It is rather a coimnon ore of co])per, and occurs al- 
most always where red copper is found. 

3. It passes, by increase of the* quantity of brown iron- 
ochre, into brown ironstone. 

4. The dark-brown variety of indurated tile-ore, on ac- 
count of tlie resemblance of its fracture to pitch, has been 
denominated Pitchore^ (Pccherz). 


^ Black Copper, or Black Oxide of Copper. 

Kuj)ferscliwarze, Wcimer. 

Ochra Ciipri nigra, Wall. t. ii. p. 291- — Kvipferschwartze, Wen . 
Pabst. b. i. Id. Wid. s, 755. — Black jCopper-ore, Kirvr, 

vol. ii. p. 143.— Kupferschwartze, Emm. b, ii. s. 244. Jd. EsU 
ncr, b. iii. s. 525. — Oxide noire de Cuivre, Lam. p. .312.-:— 
Le Cuivx’e noire. Brock, t. ii. p. 1 SO. — Kupferschwiirze, llem.s\, 
b. ili. s. 431. Id. Lud. b. i. s. 226 . Id. Suck. 2 ter th. s. 188. 
Id. Bert. s. 379- Id Mjhsyh. iii.lB; 229* Id Leonhard^ Tabel. 

s. 58. 
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s. 58. Id. Karsieti, Tabcl. s. 62. M Haus. Handb. b. L 

S. 243. /rT. Hoff. b. iii. s. 133. — Black Copper, Aikin, p. SQ. 

Eopternol Characters. 

Its coloui' is usually internicdiate between bluish and 
brownish-black, but father more inclining to brownish- 
black. 

It occurs massive, sometimes disseminated, and thinly 
coating copper-pyrites, and other ores of copper. 

It is composed of dull dusty particles^ which scarcely 
soil. 

It is always more or less cohering. 

It becomes slightly shining ia the streak *. 

Chemical Characters. 

Before the blowpipe it emits a sulphureous odour, melts 
into a slag, and communicates a green colour to borax. It 
forms a smalt-l)lue coloured solution with ammonia^ the 
iron remaining undissolved. 

Constituent Parts. 

It is said to be an Oxide of Copper. 

Geognostic Situation. 

It occurs usually with copper-pyrites, malachite, copper- 
green, and copper-glance or vitreous copper-ore ; some- 
times with native copper, ' red copper-ore^j g**^y copper, 
blue pppper-ore, quartz, fluor-spar, heavy-spar, and brown- 
spar. 

Geographic 


• Bournori, in his Catalogue Mijieralogique^ says, that this ore is some- 

times reniforra, with a libroiis fracture like heematite* 
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Geographic Sitnation. 

FAirope. — It occurs at Carrarach and Tincroft mines in 
Cornwall; in veins in transition rocks in the Hartz ; in tlir 
mines of Moss and Arcndal in Norway ; near Freyberg, 
in veins, along with grey copper, copper-pyrites, ochry 
brown iron-ore, and quartz ; near* Schwatz in the Tyrol^ 
along with copper- pyrites, grey copper, malachite, and cop- 
per-green ; at Kupferberg and Rudelstadt in Silesia ; 
Markirch in Alsace ; in the Schwarzwald ; and also in 
Hungary. 

Asia . — Along with iron-pyrites at Schlang^nbcrg ; and 
in different mines in the Uralian Moun^ns. ‘ 

Ohscrvatimis, 

1. It appears to be i’onned, sometimes by tlie decomj>osi- 
tion of copper-pyrites and cop]H*r-glance or vitreous copper- 
ore, and in other instances to be an original formation. 

It is placed after Red Cop|XT-ore, but not insej ted in 
the genus, until its chai’acters shall be better ascertained. 


Genus III. TIN-ORE. 

Zinnerz, Mohs, 

This Genus contains one Spec‘^s, viz. Pyramidal Tin- 
Ore. 

• 1. Pyramidal Tin-Ore. 

Pyramidalcs Zinnerz, Mohs. 

This Species is divided into t\vo Subspecies, viz. Com- 
mon Tin-Ore or Tinstone, and Cornisli Tin-Ore. 


First 
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Ftrsf Suhspccks. 

Common Tin-Ore or Tinstone. 

Zjjinstein, Werner, 

Stannum Arsenico et Ferro mineralisatum, fin//, t. ii*. p. .snf). 
f'i ,srq, — Z inn stein, Werner^ Pabst. b. i. s. 171* Id* 11 id, 
s. 880. — Common Tin-stone, Kirw. vol. ii. p. 197 . — Etain vi- 
tn’ux, De Bom, t. ii. p. 238. — Zinnkies, Emm. b. ii. s. 420. 
— Oxide d*Etain, Lam. t. i. p. 274. — Etain oxide, Ihnhj, t. iv. 
p. 137.— La Eierre d’Etain, ou la Mine d’Etain commune. 
Brock, t. ii. p. 33ft — Zinnstein, Beifjss, h. iv. s. 288. Id. Lud, 
1). i. s. 267 . Id. Suck. 2ter th. s. 354. Id. Bert. s. 441. Id, 
Mohs, b. iii. s. 59(3.— Etain oxide, Lucas, p. 150. — Zinnstein, 
Leonhard, Tabel. s. 75. — Etain oxyde, Brong. t. ii. p. 189- 
Id. Brar^f p. 335. — Zinnstein, Karsten, Tabel. s. 70. Id. 
Haus. s. no. — Etain oxide, llauy, Tabl. p. 101. — Native 
Oxyd of Tin, Kid, vol. ii. p. 147- — Zinnstein, Ilaus. Handb. 
b. i. s. 314. Id. Hoff. b. iv. s. 56, — Tinstone, Atkin, p. lib. 


Hrternnl Ckwraeiers. 

Its most common colour is black isli-brown ; from wliicli 
it passes, on the one side, into brownish-black, veivct-black, 
;iud greyisli-black, on the other side, into hair-brown, clove- 
i)rown, and reddish-lrrown ;* from which it passes further 
into ycilowisli-brown, yellowish-green, ye llow ish-grey, ycl- 
lowlsJi-wliile, and greenish- white ; from ye^lowi^'ll-grey it 
passes into cream-yellow, wine-yellow^, and hyacinth-red. 

It occurs massive, disseminated, in rolled pieces, in 
grair. in granular distinct concretions, but most freciuent- 
Jy cryst'dliiccil, and in the following figures : 


1. "IMic 
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[Sufisp. 1. Common Tin-ore or Tinstone. 

1. Tlio priiiiitive figure is aclouble Ibur-sidecl pyramid, 

ill wliich the angles are 3G' and (57^’ 42', 

Fig. 18G. W. 9. The following are some of the 
secontlary figures : 

This figure is rarely perfect, being usually more or 
less deeply truncated on the edges of the common 
base, and sometimes the edge of the base is bevel- 
led, and the edge of the bevelment truncated. 
The angles on the common base, and also of the 
summits, are occasionally truncated. 

2. Keel angular four-sided prism, acuminated with four 

])!cines, w^hich are set on the lateral planes 

l‘\g. 187. PI. 9. ^ 

f3. The preceding figure, in which the lateral edges, 
and also those formed by the meeting of the acu- 
minating planes, are truncated +. Fig. 188. PJ. 9- 
Sometimes in the same figure, the edg^i formed by 
the meeting of the acuminating planes are trunca- 
ted, and the lateral edges are bevelled, and the be- 
velling edges truncated Fig. 189. IM. 9. 

4. Rectangular four-sided prism, acuminated with four 

planes, which are set on the lateral edges ||. 

Fig. 190. PI. 9. 

5 . Rectangular four-sided prism, acuminated with four 

planes, which arc set on the lateral edges, and the 
edges formed by the meeting of the acuminating 
tmd lateral planes truncated I'ig. 191. PI. 9. 

When 


* Etain oxyde pyramide, Haliy. 
7 Etain oxyde equivalent, Haiiy, 
7 Etain oxyde soustractif, Haiiy. 
il Etain oxyde dodecaedre, Ilaiiy. 
§ Etain oxyde recurrent, Ilaiiy. 
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When these trunc^ing planes on the edges be- 
come very large, an eight-planed acuininaiion is 
formed, as is represented in the following figure. 

6. Long rectangular four-sided p|ism, acutely acumi- 

nated on both extremities jjvith eight planes, of 
which two and tw'o always meet, together, under 
very obtuse angles, and are on the lateral 
.planes; and again flatly acuminated with four 
planes, which are set oh the obtuse edges of the 
first acumination *, Fig. 192. PL 10* The edges 
of the second acumination are sometimes trunca- 
ted f . 

7. Twin-crystals of various descriptions ; but of these 

the most frequent is that formed by the junction 
of two crystals, of the variety No. 2. which is re- 
presented in Fig. 193. PL 10 J. 

The twii0Ncrystal here figured, is one of the most com- 
mon forms of the species. 

The surface of the crystals is usually smooth, seldom 
more or less strongly streaked, and it is commonly splen- 
dent. 

Internally it alternates from splendent to glistening, and 
the lustre is intermediate between resinous and adamantine, 
but more inclining to the latter. 

In 


* Etain oxyd6 opposite, I/aliy. 

■}* Etaiii oxyde distique, Huiiy. 

J The most complete account of the various crystallizations of tin-oir 
we possess, is that by Mr William Phillips, in the second volume of the 
Transactions of the Geological Society of London. His memoir is accompa- 
nied with a series of beautiful plates, of which I cpmld not avail myself in thi» 
work, because of their number and minuteness. 
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[Subsp. 1. Common Tin-ore or Tinstone, 

In soni6 varieties a cleavi^^e is to l)o observed ; two 
cleavages are in the direction of the lateral planes of the 
rectangular four-sided prism, and other ttvo in the direc- 
tion of the diagon^Hs of the same prism. 

The fracture is coarse and small-grained uneven, incli- 
ning to imperfect conchoidal. 

The fragments are indeterminately angular, and rather 
blunt-edged. 

It alternates from semi-transparent to opaque ; the dark- 
er coloured vaii^ties are opaque, the lighter translucent and 
semi-transparent, often even inclining to transparent ; the 
intermediate varieties ^ire only translucent and translucent 
on the edges. 

It yields a greyish-white streak. 

It is as hard as felspar, and sometimes even equal in 
hardness to quartz. 

It is easily frangible, and brittle. 

Specific gravity, 6.3, 7.0, Mohs. — 6.300 to 6.9S9, Gel- 

lert. — 6.750, Bruntvicli. 6.880, 6.9009, the 

black, 6.9348, the red, Brisson.—5.S4^ to 6.970, Kia. 
protJu 

Chemical Characters. 

Before the blowpipe it decrepitates, and becmnel paler ; 
when finely pounded, it is reducible on charcoal by the 
continued action of the blowpipe, to the metallic state. 
Acids dissolve the iron it contains, but only a very minute 
portion of the tin. 
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Constituent Parts, 


From Alternon, 

Schlackenwald. 

Ehrenfriedersdort- 

Tin, 

77.50 


75.00 

6B 

Iron, 

0.25 


0.50 

9 

Oxygen, 

21,50 


24.50 

16 

Silica, 

0.75 



7 


lOU 


100 

100 


Klaproth. 

, Beit. 

b. ii. s. 256. 

Lampadivs., 





Zinnwald- 

Oxide of Tin, 


94.50 

Oxide of Tin,' 

97.15 

Oxide of Iron, 

\ 

1.00 

Oxide of Iron, 

00.35 

Oxide of Manganese, 

0.50 

Alumina, 

2.50 

Silica, 

- 

1.00 



Alumina, 

- 

3.00 


100 


Kaatner^ Beit. z. Begrundung 

100 einer Wissench. Chem. b. • 


John^ Chem. Usters. 8. 26'. 

b, ii. 8. 242. 

Geognostlc Situation, 

It occurs disseminated, in beds, in imbedded masses, and 
veins, in granite, gneiss, mica-slate, clay-slate, porpliyry, and 
in an alluvial form, in what are in Cornwall named Stream 
Works, It is associated with wolfram, tungsten, mo]yl)dena, 
arsenical pyrites, copper-pyrites, specular iron-ore, blende, 
rocl^-crystal, topaz, shorl, hornblende, chlorite, mica, steatite 
and fluor-spar ; less frequently with calcareous-spar, heavy- 
spar, and with ores of ,lead, silver, and iron. 

Geographic Situation, 

‘Europe , — Tin is not found in many different countries, 
but when it does occur, it is generally in considerable quan- 
tity. There are only three principal tin districts in Eu- 
rope. 
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[iS'i£6«j). 1, Common Tinstone or Tin-ore^ 

rope. The first and most considerable is in Cornwallj 
where it occurs in veins, or disseminated in granite and 
slate, whether clay-slate or chlorite-slate. It is sometimes 
raised in large bldcks ; for we are informed by Mr Phil- 
lips, that one block raised from the mine called Polbcr- 
row in St Agnes’s, weighed ISOO lb. and produced more 
than half that of pure metal. It is rarely found iu 
massive portions, being generally crystallized ; and it is 
worthy of notice, that all the varieties of form are not 
found indiscriminately in the same vein or set of veins, but 
appear rather to be distributed in different veins or sets of 
veins. Thus, according to Mr Phillips, the tin-mine of 
Penaiulrae, near Uedrulh, affords scarcely any other form 
but that of* a particular kind of twin-crystal ; the veins ol* 
Hiiel Fanny Mine, only three pai'ticular varieties of crys- 
tallization ; and tlu? tin-mine of *Polgooth near St Austle, 
only minute crystals of one particular form. Of the same 
nature nearly is the observation, that certain varieties oi* 
calcareous-spar are ptH?.uliar to Derbyshire, others to parti- 
cular districts in Saxony, and some are only met in par- 
ticular mines in France or Spain. Alluvial depositions of 
tin-ore; arc met with of considerable extent and depth, in 
several parts of Cornwall ; these arc named Stream TForZw, 
because the tin is extracted from them by |)assing a stream 
of water across tliem. It is wortliy of remark, tli.'it tlie 
only traces of gold hitherto met witli in Cornwall are in 
the stream works, wliere it is fcAind generally detached, 
and sometimes accompanied with quartz *. 

The second tin district is situated in the Erzgebirge, 
both on the lioiiciniau and Saxon sides of tliat mountain 
VoL. III. L g***^^P* 


* For other particulars in regard to the Tin of Cornwall, I refer to Mr 

Phillips 's paper, in the i^econd volume of Transactions of Geological Society. 
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group. There it occurs disseminated on tlie granite, and 
in beds* lliat alternate with lliat rock, where it is associated 
with wollrain, tungsten, conimon quartz, rock-ciystal, mica, 
talc, fluor-spar, &c. in massive or crystallized I'orins. It ol- 
tcii also occurs in veins in granite, gneiss, and mic a-slate, 
and also in clay-slate. Alluvial deposites of this ore, re- 
sembling the sti'eam-works of Cornwall, are also met with 
in these distnets. 

The tlrird tin district is situated at Monte Rey in Gal- 
licia in Spain, where the ore cx*curs in beds in mica- 
slate, 

V^ery latc'ly this ore has lieen found in small ([uantity 
in grains and crystals, in veins which traverse the granite 
hill of Puy les Vignes, in the vicinity oi‘ St J^conhavd, in 
the de})artn)ent of Haut-Vienne in France, where it is a.^)-. 
sociated witli wolfram, arsenical-pyrites, and martial arse- 
niate of copper. 

Jsia, — It does not appear tliat tin lias hitherto been met 
witli in any of our possessions in India. It is found on 
the cast coast of Sumatra, of Siam, and of Pegu ; but it 
is ]irincipally imperrted into our Indian Empire as an ar- 
ticle of commerce from Queda, Jiink-Ceylon, Tavai in 
Power Siam and the Island of Banca. l^he tin mines 
of Banca are said to be of great extent, and Mr 1011 more 
inl'orms us, that tliere arc exported from tliem aunually 
no less than from ibrty to sixty thousand peculs of tin. It 
is said also to occur at aqilace five days journey from Nan- 
kin, in the province of Kianfu in China It is reported 
that a rich tin mine has been opened on the Onon, on the 
frontier of China. 

AmcHca^ 


* Vid. Franklin’s Tracts “ On the Dominions of Ava,” p. O'i. 
t Sajfe, in .Journ. de Phys. t. 54 p. 1J3, 
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1. Co7iimon Tinstone or Tln-orc. 

America. — Tiii-orc is found in Mexico, v. here it is ex- 
tracted from alluvial cfejHJsites by means of Y asliin-rv, in tlie 
intendancy of* Guanuaxuata and Zacatecas. It has been 
luuiul in small ([iiaiitity at Ivikaet in South Greenland. 

Uses. 

It is worked as an ore of tin, and nearl}- all the tin of 
commerce is obtained from it. 


Ohscrx'ations, 

It is distinguished f*rom Wolfram., by its superior hard- 
ness, as it readily scratches wolfram, but wolf'ram does 
not affect it ; and also by the streak, which is of* a greyish- 
white colour, whereas that of* woll*ram is dark reddish-brown. 
It is distinguished from Blende by its superior hardn(‘ss, 
and its not emitting a sulphureous odour when trituraUxl; 
f'rom Garnet by ils resino-adamantine lustre, higher specific 
gravity, and inferior hardness; and from Schorl by coloui% 
form, lustre, and higher specific gravity. 


Second Subspecies* 

Cornish Tiii-Ore, or Wood-Tin- 

Kornisch Zinnerz, Werner. 

• 

Mine d’Etain mamclonne, on en Stalactites, llmne de Lisle, t. ni^ 
p. 428. — Kornisch Zinnerz, Werner, Pabst. b. i. s. 18<>. LL 
WicL s. 877-“'-“Wood Tin-ore, Kirrv. vol. ii. jj. Ip8. — Etain li- 
iiioneux, Dc Born, t. ii. p. 248 — Kornisch Zinnerz, Emm, 
b. ii. s. 427- — Mine d’Etain ferrugineux, Lam. t. i. p. 281. — 
Etain oxide concretuaine, Elaih/, t. iv. p. 117- — Ea Mine 

2 d'Etaiu 
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d’Etain grenue, ou TEtain grenu^ Brock, t. ii. p. 340.— Holz- 
zinnerz, Reuss^ b. iv. s. 300. Id. Lud. b. i. s. 26 ^. Id. Suck. 
2ter th. s. 358. — Comisch Zinnerz, Bert. s. 443. Id. Mohs, 
b. iii. s. .5f)3. — Etain oxydci concretionne, Lncas, p. 150.— 
Holzziniierz, Leonhard , Tabel. s. 75.-Tf-Etain oxydc concrc- 
tionncj Brong. t. ii. p. ipO. Id. Brard, p. 336. — Holzzinnerz, 
Karsten, Tabel. s. 70. — Fasriger Zinnstein, Haus. s. 110. — 
Etain oxide concretionnc, Haiiy, Tabl. p. 102. — Kornrsch 
Zinnerz^ Hojf. b. iv. s. 53. — Fasriges Zinnstein, Haus. Handb. 
b. i. s. 317. — Wood-till, Aikini p. 11 6. 

External Characters. 

Its most common colour is hair-brown, of different de- 
grees of intensity, which passes into wood-brown, yellowish- 
grey, and sometimes into reddish-brown. In single pieces 
it is occasionally striped in* a concentric manner. 

It occurs in rolled pieces, which are generally wedge- 
shaped ; also i-eniform, botryoidal, and globular; in distinct 
concretions, which are .scopiform and stellular delicate fi- 
brous, and collected into others which are curved lamellar, 
and angulo-granivlar. 

Externally it is glistening. 

Internally it is feebly glistening or glimmering, and the 
lustre is resinous, inclining to pearly. 

fragments are wedge-shaped and splintery. 

It is opat]ue. 

It is rather softer than common tinstone. 

Its streak is grey, inclining to brown. 

It is brittle, and easily fi'angible. 

Specific gravity, 6,450, Klaproth — 6.302, Brdthawpt. 

Chemical Characters. 

Before the blowpipe it becomes brownish-red, and de- 
crepitates. 
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[5u6«p. 2. Cornish Tin^ore or Wood Tin. 

crepitates, but is not fused, or reduced to the metallic state: 
when strongly heated in a charcoal crucible, it affords about 
73 per cent of metallic tin. 


Constituent Parts. 


Oxide of Tin, 

91 

Mexican. 

95 

Oxide of Iron, 

9 

5 



— i— — 


100 

100 


Vauquelin^ N. Journ. ColleUDescotlls^ Ann 
d. Chem. b. v. s. 231 . d. Chem. t. liii. p. 268. 

Geognostic and Geographic Situations. 

Europe. — It occurs loose, and in small quantities, along 
with stream tin, in alluvial deposites (stream-works), at 
Sithney, St Greet, Gossmoor, Pentowan, Gavrigan, St 
Mewan, St Columb, St Roach, and St Denis, in Corn- 
wall. 

America. — It is one of the most common ores of tin in 
Mexico. In that country, it is found' at Guanuaxuato 
(Goanacliuato), in veins that traverse trap-porphyry, and 
it is also met with in alluvial deposites ♦. 

Observations, 

It very much resembles Brown Hematite^ but can be 
distinguished from it by its colour-suite, greater hardness, 
and higher specific gravity. 


Gencjs IV. 


• Some time ago Mr Mawe of London Kent me a drawing of a mass of 
Mexican wood-tin, now in his possession, which weighs ten ounces and a 
half. It is the largest specimen of this ore 1 am acquainted with. 
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Genu« IV. wolf:^m 
S cheel-erz^ Mohs. 

This Genus contains one species, vi^. Prismatic WoU 
’Vam. 


1. IVisiuatic Wolfram. 

Prisinatisdies Schecl-erz, Mohs. 

W olfi'am , Warner, 

Magnesia cristallina ; Spiima Lupi, Wall. t. ii. p. .'>44 — -Wol- 
Irain, IVcrn. Pabst. b. i. s. 22S, Id. Wid. s. 9^^. Id. Kirw. 
\a>]. ii. p. Id, De Born, t. ii. p. Id. Emm. b. ii. 

s. 574. Id. Lain. t. i. p. 404. Id. Brindt. t. ii. p. 45(>.— - 
Sjclieclcii ierrugiiK*, Haiiif, t. iv. p. 31 I*. — Wolfram, 7iV;//.v.v, 
i). iv. 8. 5J'J. Li Lud. b- i. s. 303. — Eisen-Schecl, Sark, 
til. s. 41)1. — Wolfram, Bcrl, s. 509. BJ. Mohs, b. iii. 
s. f)18. — Scheelin ferrvigiiie, Lucas, p. 182. — Wolfram, Lam- 
hard, Tabel. s. 81. — SchtJelin ferruginc, Brofig. t. ii. p. 94. 
Id. Ihard, p. 388. — Wolfriuii, Karst cn, Tabel. s, 74 .— « 
Seheeiiii ferriigine, Ilaily, Tabl. p. 118. — Wolfram, Homs, 
Haiulb. b. i. .s. 307* Id. Hoff. b. iv. s. 242. Id. Kid, vol. ii- 
p. 226. Id. Aikin, p. 1§3. 

External Characters. 

Its colour is intermediate between dark ‘greyish-black 
and brownish black, which sometimes inclines to velvety 
black. It has rarely a temper-steel taimish. 

It occurs massive, and rarely disseminated ; also in dis- 
tinct concretions, which are thick or thin lamellar, either 

fortification- 
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fortification-wise bent, or concentrically curved, and soine- 
tinu's longisli granular. It is frccjucntly crystallized ; and 
the primitive figure is an oblique four-sided prism of 1^0 . 
The following are some of* the secondary forms : 

1. Oblique four-^ded prism, of which the following va- 
rit'ties occur : 

«. Obtuse lateral edges, flatly, singly, or doidily 1)(> 
veiled. 

b. Obtuse lateral edges truncated. 

i\ Obtuse lateral edges, bevelled and truncated, thus 
forming a rccd-like crystal. 
d. Acute I at end edges truncated. 

c. Olilicjiie four-sided ])rism, acuminated with four 

] llanos, whicli are set on the lateral edges. 

W hen the two acuniinatlng jdaiies, vrhich are in- 
clined to the acutcr lateral edges bcconu' larger 
than the others, tliere is fornu'd 
/* A rather flat bevelment on tlu' terminal planes; 
but in tliis figure, the edges oi the hevelnicnt is 
truncated, and the edges between the bevelling 
and lateral }>lanes are truncated. If', on tiie 
contrary, the bevelling planes that I’est on tlie 
obtuse lateral edges become large, there is form- 
ed 

A very flat bevelment on the terminal planers ol* 
prism. Sometimes one of tlie bevelling planes 
almost disappears, wh<^n there is formed a 
h» Prism with oblique terminal planes. 

Twin-?rystal, known by its re-entering angle. 

The crystals are middle-sized and large, and occur im- 
bedded, or intersecting one another, but are stldoni dis- 
tinct. 


The 
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1 he lateral planes arc usually longitudinally streaked, 
and generally splendent. 

The cleavage is sliining or splendent ; the fracture is 
glistening ; the lustre is resinous, inclining to adamantine. 

It has always one distinct cleavage, whicli is parallel 
with tlie shorter diagonal, and another less distinct in the 
direction of the longer diagonal of the })rism. 

The fracture is coarse and small grained uneven. 

The fragments are indeU'rminate angular, and blunt 
edged. 

It is opaque. 

It yields a dark reddish-brown coloured streak. 

It is harder than apatite, but not so hard as felspar. 

It is rather brittle, and easily frangible. 

Specific gravity, 7.1, 7.4, l/o4y._7.130, GdlcrL— 
7. 1 1 95, 7 . 000 , *' Lconardi.~^m.VS, Ilavv — 

7:00(), Klnoan. 


Chemical Characters. 

It decrepitates^before the blowpipe, but is iniusiblc with- 
out addition. It colours glass ol’ borax reddish, when ex-^ 
posed t<j the exterior flame of the bl()W])ipe. 


Constituent 

Parts. 

Tungstic Acid, 

64.0 67.00 

Oxide of Manganese, 

92.0 6.25 

Oxide of Iron, 

13.5 18.10 

Silica, - - . 

l.."0 


99.5 92.75 

f) Elhityar^ Mem. de TAcad. Vauquclin^ in Joiirn, 

d. Toulouse, ii. 

[1 Min. N. 19. 18. 


Geog^nostk 
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Gmgnostic Situation, 

It occurs in primitive ro<‘ks, and generally along with 
tinstone and tungsten ; less frequently in veins in grey- 
v\ aeke, along with galena or lead-glance, grey copper, sparry 
iron, and ([uartz. 


Gcograph ic Situation, 

1 1 occurs in gneiss in the island of Rona, one of the He- 
brides ; at Herland, iVdnandre, Huel Fan4iy, Cliga, and 
Krulnli. in Corn ' v ; in the Ilartz, it is met with in veins 
jfr n verse greywacke ; in primitive rocksatEhrenfric- 

- ivrf Altenhcrg and Geyer, in Saxony; Zinnwald and 
Sei . keuwjjJfi in lloiiemia ; Piiy les Mines in France; 
av 1 lit Adoitsclu lon icv Siberia, along with beryl. 


Othsrrvutlous. 

1. It is distinguished from Tinc~orc^ among other cha- 
racters, by its streak, which is : eddish-brown, whereas that 
oi' tin-ore is grey, 

2. This mineral was originallv mistaken for antimonVf 
which ])y the alclieniists was called the zcolf. |}rohably be- 
cause it acted violently upon, and, as it were, devoured tlie 
base metals in tbii process of refiiung gold ; hence arose the 
term ,spuma lupl ; the word vara, which signifies sjnmia. 
being commonly ap])lied by the Germans to substances of a 
laminated texture. — Kid, vol. ii. [>.*227. 


Gexus V 


^lacCutloch. 
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Ge \ us V. TANT ALUM-ORK- 
Tanial-Erz, Mohs 

This Genus contains one species, viz. Prismalic Tniita 
lum-ore. * Vtlrotantalite. 

1. Prisinatic Taiitaluin-()rc. 

Frisinatisclics Tantal-erz, Moh^s. 

Tautalit(?, Karsten ^ Werner 
Col limbi te, Haf( het L 

Tantalit;, Echcherg, Kongl. Vetensk. Acad. Hand!. 1802, Q. 1. 
p. 68.~8'k — Tantalite;, Ilcnss, b. ii. 4. s. f)85. — Colurabeisen, 
liL b. ii. 4. s>()32. — Taiitalit, Leonhard, Tabel. s. 88. — Tauta) 
oxyde ferro-niaiiganesitere^ IJai/i/, Tabl. p. 120. — Tantalit^ 
Hans, Handb^ b. i. s. .310. Jd. Hojj. b. iv. s. l^l. Id. Aiki)!, 
p. 142. 


EMernal Characters. 

Its colours are greyish and brownish black. 

It oc‘.eurs massive, disseminated, and crystallized in ob- 
lique l‘our-sided prisms, the dimensions of which are un- 
known. These prisms arc sometimes truncated on two^ 
sometimes on all the lateral edges, and flatly bevelled on 
the extremities, the bevelling planes resting on the acute 
lateral edges. 

The crystals are small, and appear to occur imbedded. 

ExternaUjP 



ORB.S. ORE.] SP.l. PRISMATIC ALlJM-OKi:. 175 

Externally and internally it is shining; or glistening, and 
the lustre is resinous, inclining to the semwnetalUc ada- 
mantine. 

Tlu‘ fracture is coarse-grained uneven, or small and iin- 
perfeet eonchoidal. 

The fragments are indeterminate angular^, and sharp- 
edgtTl. 

It is o])atjue. 

It is as hard as felspar. 

The streak is dull and dark brownish-black. 

It is brittle. 

It is difficukiv frangible. 

Specific gravity, G.O, 6.3, Mohn. — 5.918, Ilatcliett.— 
7.15 to 7.65, WoUaMoiu—nm^, Evkeherg.—^i,% Kla^ 
-6.464, Lvonhard and VogcL 

Chemical Character,^, 

Before tlie blowpipe, without addition, it suffers no 
othi’r change than a diminution of lusire. It is insoluble 


in glass of l)orax. 

Cimstituent Parts. 

Finland. Finland. Finland. 

N. Avneri- 
ric'.i ' or 

Oxide of Tahtalum, 83 

85 

88 

Culiuiibite, 

fcO 

Oxide of Iron, - 12 

10 

10 

15 

Oxide of Manganese, * 8 

4 

• 

2 

5 

.... 

- 


. 

103 

09 

100 

100 

Vaiiqiiclm, in 

IVoUoA- 

KlajmHhy 

Wollas- 

Haiiy? Tabl. 

tori, in 

Beit. 1). V. 

ian, in 

p. 308. 

rii. Tr. 

s. 5. 

I‘h. Tr. 

1809. 


1809. 


Some 
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Some late analyses of Berzelius shew that it also contains 
Oxide of Tin. 

Geo^nostic and Geographic Situations. 

It occurs disseminated in a coarse red granite, at Bro- 
Icams Zinnsgute in the parish of Kemito in Finland ; near 
Bodenmais in Germany ; and the specimen examined by 
Mr Hatchett is said to be from Massachusets Bay in North 
America, 


Observations. 

1. This speeics bears a considerable resemblance to several 
•ther minerals^ particularly to ftiagnetic iron-ore, tin-ore, 
wolfram, yttrotantalite, and gadolinite. It is distinguished 
from Magnetic Irofn-ore^, by its not affecting tlie magnetic 
needle, brownish-black streak, and its greater specific gra^- 
vity ; from compact Black Tln^re^ by its brownish-black 
powder, and also by the action of the blowpipe, for tinstone, 
when exposed, on charcoal, to the reducing fame of the 
blowpipe, is reduced ; and from Wolf rani., by the absence 
of the cleavage, and tlie action of the blow])ipe, as wolfram, 
along with glass of borax, when exposed to thtj exterior 
dame of the blowpipe, becomes of a reddish colour. 

2. The specific gravities vary so much, that it is pro- 
bable either that some of them are erroneous, or that they 
characterize different varieties. 


* Yttrotantalite. 
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Yttrotantalite. 

Ytter-Tantal, Karsten^ 

Yttertantalit, Eclcebcrgy Kongl. Vetensk. Acad. HandL 1802> 

Q. 1. — Yttertantalj Reuss, Min. ii. 4*. s. 637* Id. Leonhard^ 

Tabel. s. 85. Id. Karsieyi, Tabl. s. 74. — Taiital oxyde yttri- 

fore^ Hauy^ Tabl. p. 120. — Yttertantalit, liaiis. Handb. b. L 

a. 3t2. — Yttrotantalite, Aikiiiy p. 72. 

External Characters. 

Its colours are iron-black, and yellowish-brown. 

It occurs ill imb(xlded angular pieces, in granular dis** 
tinct concretions, and it is said also crystallized in oblique 
four-sided prisms, having lateral edges of 9.5® and 85®, and 
also in six-sided j'nsms. 

Internally it is shining or glistening, and the lustre resi- 
nous, inclining to metallic. 

Its cleavage appears to be in the direction of the lateral 
planes of the oblique four-sided prism. 

The fracture is conchoidal. 

It is ojiacjuc, or translucent on the edges. 

It is so hard as to scratc‘l) glass. 

It yields a grey-coloured streak. 

It is easily frangible. 

Specific gravity 5.tl95, 5.882, Berzelius. 

Chemical Characters. 

It decrepitates feebly before the blowpipe, becomes 
dark-^brown, but does not melt. 


Constituent 
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Constituent Parts. 


Oxide of Tantalum, 

Block Variety. 

57.00 

Yellow Varict)” 

60.124 

Yttria, 

20.25 

29.7^0 

Lime, 

6.25 

0.500 

Oxide of Iron, 

S.50 

1.155 

Oxide of Uranium, 

0.50 

6.622 

Tungstic Acid, 

8.25 

with Tin, 1.0 14 


95.75 

99.225 


PcrzcViiis ill Afhandlingar, 1. iv\ ]). iU)7. 

Geognostic and Geographic Situations. 

It occurs along with gaclolinite, in a bed of flesh-red feb 
upar, in gneiss at Ytterby near Roslagen in Sweden. 


GfNCs VI,— URANIUM-ORE. 

Uraii-Erz, Mohs. 

Tins Genus contains one Species, viz. Indivisible Ura- 
nium-Ore. 

1, Indivisible Uranium, or Pitch-Ore. 

Untlieilbares Uraii-Erz, Mohs, 

Uranpecherz, Werner. 

Id. JVern. Pabst. b. i. s. 1 70. — Pech-Blende, M'ld. s. .987* — Sub ^ 
phurated Uranite, Kirw. vol. ii. p. 305. — Pech-Blende, ou 

Blende 
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Blende de Poix, Born, t. ii. p. 159. — Schwarz Uranerz 
Emm, b. ii. s. 580. — Mine d’Uranit sulphiire, Law. t. i. p. lOS. 
— Uran oxydule, Ihwu, t. iv. j>. ^280. — Le IV'cliorz, ou 
LX'ranenoir, llrorh. t. ii. p.46‘0. — Pecherz,/iie«.v.v,b. iv. s.5.')b 
Id. Lud. b. i. s. 307.— Uranpccherz, Suck. 2t(’r th. s. 4()(). — 
Pecherz, Bert. s. 511. Id. Mohs, b. iii. s. 71b. — Uran oxy- 
duL Lucas, p. 17b. — Pecherz, lA^mhard, Tabel. s. 80.— i 
Uran nxydule, Bronsa. t. ii. p. 102. Id. Brard, 378. — 

Pecherz, Karsten, Tabel. s. 74. — Uran oxydnle, JJaujf, Tabl. 
p. 113. — Peeh-Blende, Kid, vnl. ii. p. 220. — PccJi-l ran, 
JJam\ Handb. b. i. s. 325. — Uranpecherz, tdoff. b. iv. s. 271. 
—-Pitch-Blende, Aikin, p. 138. 

External Characters, 

Its most fVtMjuenl colour is giTyisli-l)lacl\:, wliich some- 
times inclines to iron-black, seldoncr to brownish and 
gj’c'enisli-biack. 

It generally occurs massive, seldom disseminated, some- 
times naiilbrm ; also in distinct concretions, wliieli are 
coarse aiui small anguio-granular, rarely in others v\bich 
are renilbrin eurved lamellar, and wlikb are intersected 
with sliort wedge-shaped prismatic concretions. 

Internally it is shining’, iiK’liiving to glistening', and the 
lustre is i\‘sinoas, inclining to .semi-metallic. 

The lVa(!tiire is impertcct and flat conchoidal, which 
passes into coarse-grained uneven. 

The tragmeiits are indeterminate angular, and shai’p- 
edged. 

Its liardness is intermediate between that ol’ apatite and 
felspar. 

It is opacpie. 

In ‘the streak it is black and shining. 

It; is brittle, and easily frangible. 

Specific 
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Specific gravity, 6.4, 6.6, 6.5304, 

6.440, Breithaupt, 

Chemical Character ff. 

It is com]ilet('Iy infusible, without addition, before the 
blowpipe. With soda or borax it forms a grey, muddy^, 
slaggy-like globule ; with phosphoric salts a transparent 
gi eeri bead. It dissoh es iniperjbctlv in sulphuric and mu- 
riatic acids ; but it is nearly completely dissolved in nitric 
and nitro-muriatic acids; and from this solution, which has 
a pale orange- 3 'ellow colour, the uranium is precipitated 
brownish-red by prussiate of potash, and yellow by the 
alkalies. 

Ciynstitiicnt Paris, 

Joachimstha!. 

Oxide of Uranium, ^ 86.5 

Black Oxide oi* Iron, - 2.5 

Galena or Lcad-glance, - 6.0 

Silica, - - 5.0 

Klaproth,, Beit. 1). ii. s. 221. 

Gcogiiostic SUi/atlon, 

It occurs principallv' in primitive r(x:ks, in veins, And 
most Irecpiently in tliose which contain ores ol’ silver/ Its 
most freejuent aecomj)enying minerals are cf)pper-py rites, 
galena or lead-glance, uran-mlca, and brown-spar ; also red 
silver, and native silver. 

Gcog^rapliic Situation, 

It is found at Tol Cam and Tincroft in Cornwall ; in 
mica-islate at Johanngeorgenstadt, Schneebefg, and Wicsen- 

thal 
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thal in Germany ; in granite at Joachimsthal in Boliemia ; 
and Kongsberg in Norway. 

Ohsc7'vati(ms, 

It was at first considered as a variety of blende, and named 
P(‘chl)lni(l(\ and afterwards as an ore of iron, and descri- 
bed under tlie name Pi^acnpcchcr::. 

2. It is distinguished from Blaclv- Blende^ by its iVacture, 
streak, and greater specific* gravity ; from Wolfram^ l)y its 
.streak ; and from P'ltchij Iron-o7't\ by its streak, and great- 
er s])ecific gravity. 


Geni s VII. CERIUM-OllE. 


C ‘ erer-erz , Moh s. 

Tuts Genu> contain:' two Species, viz. >. Prismatic Ce- 
rium-Oiv, Indiv isible Cerium-Ore. 

1. Prismatic Cerium-Ore, or Allaiiite. 

AUanite, Edinburgh l*hil. Trans, vol. vi. p. — Cerium 

oxyde silicilere noire, Lucas, t. ii. p. 198. — Cerium alltiniie, 
Dchim. 


Extcnial Characters. 

Itti colour is brownish-black. 

It occurs massive, disseiuinated, and crysUilllzed in the 
Ibllowing figureftst 

Vol. III. • M 1. Ob^e 
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1. Oblique fouivsicled prism, with lateral edges of 117*^ 

and 63 

2. Six-sided prism, acuminated with four planes, set on 

the lateral planes. 

Externally it is dull. 

luternally it is shining, and resino-metallic. 

The fracture is small conchoidal. 

The fragments are indeterminate angulai*, and sharp- 
edged. 

It is opaque. 

It affords a greenish -grey colourt'd streak. 

It is brittle, and easily frangible. 

Specific gravity 3.5523 to 4.001, ThomsoJi. 


Ch c mical Clui meters. 

Before the blow{)ipe it froths, and melts imperfectly, in- 
to a black scoria. Gelatinates in nitric acid*. In a strong 
heat it loses 3.98 per cent, of its weight. 


Constituent Parts. 


Oxide of Cerium, 

33.9 

Oxide of Iron, 

S5.4 

Silica, 

85.4 

Lime, 

- 9.2 

Alumina, 

4.1 

Moisture, 

4.0 


112.0 


Thomson.^ in Edin. Phil. Trans. 


vol. vi. p. 385. 


Geognostic 

is doubted by Haiiy. 
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Geognosiic and Geographic Situations. 

It occurs in a granite rock in West Greenlantl, where it 
was first discovered by Professor Gieseckc of Dublin, — an. 
intelligent naturalist, and a gentleman of great worth, 
who, witli a rare zeal and intrepidity 5 and in defiance ol' 
the liorroi's and miseries of that forlorn region, courageousM 
Iv devoted many years of his life to the investigation of its 
nat.Liral history. It has ])cen lately detected at Bastnaes in 
Sweden. 


Observations. 

It was first described and analysed by Dr Tholnson, 
who named it Allanite, in honour of Thomas Allan, Es(]* 
who was first aware of its being a particular and iindescri- 
bed mineral substance. 


2. Diidivisiblc Cerium-Ore, or Ccritc. 

1 "ntliellbares Cerer-erz, MoL. 

Bastniis 'rungsten, Onmslcdi, (first description), in the Abh. d- 
Schw ed. Akad. 1^51^ 23d. — Cerit, Hisifigcr <})' Berzdins, 

S. Cerium c*n ny metall, iunnen i Bastniis Tungsten fraii itid- 
darhyttan i Westmannland, Af. Hisinger vV Berzelius, Stock-' 
holm, iSO t, 8. — Cerit, Hishigcr 4’ Berzelius, in Afh. i Fvs- 
Kern. och. Min. 1. 58. Jd. Lconhafd, Tabel. s. 8 >. Id. Kar^ 
sten, Tabel. s. — Cerium oxyde silicifbre, Haui/, Tabl. 
p. 120.— Cerinstein, Hoff- b. iv. s. 28(). — Ccrite, /liHs, ]>. 141. 

Edienial Characters. 


Its colour iip intermediate between crimson-red,^ clove- 
M 2 brown. 
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brown, and reddish-brown ; also dark or pale flcsli-rcd, and 
very rarely inclines to yellow. 

It occurs massive, and disseminated. 

Internally it is glimmering and resinous. 

The fracture is fine splintery. 

The fragments are indeterminate angular, and not par« 
ticularly shar})-edged. 

It is opacj^uc. 

It has nearly the same degree of hardness as prismatic, 
cerium-ore. 

Its streak is greyish-white. 

Specific gravity, 4.(>, 4.5, Mohs. 4.988, Cronstcdl . — 

4.6G0, Klaiirotli. — 1.619 and 4.48i), Hishigcr and Brrzr-^ 

liiiS. 


Chcmiml Characters, 

It is infusible before tlie blowpipe ; but when pulverized 
and lieated, its colour changes from grey to yellov . 


Coiistitucnt Parts, 


Oxide of Cerium, 

54.50 

67 

Silica, 

34.50 

17 

Oxide of Iron, 

3.50 

2 

L.ime, 

1.25 

2 

Water, 

6.00 and Carbonic Acid, 13 


9fl.75 

100 

Klaproth., Beit. 

Vauquelin^ in Annal. 

, b, iv, 1 

s. 147. 

d. Mus. t. V, p. 412. 


Geognostic and Geographic Situations. 

It occurs in a bed of copper-pyrites, along with bismuth- 
glance, or sulphuretted bismuth, molyj^d^tia, wolfram.^ 

hornblende. 
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hornblende, actynolite, and mica. The bed is situated in 
gneiss near Ridderhytta in Westinannland in Sweden. 

OhserimtUms. 

The peculiar metal wliich characterizes this ore, was 
first detecled by Hisinger and Berzelius, wdio bestowed on 
it the name Ccr’iLim^ from the j)lanet Ceres, discovered 
by Piazzi. 


Cem s VIII. CIIROME^ORE. 

('ll rom-er z, *Moh s. 

Tins (ieiiiis contains one species, viz. Prismatic Chrome- 
Ore. 


1. l^risinatic Clirome-C^c. 

Pi isniatiselu's C'hroni-erz, Muks, 
C’lironieisenstein, Hauwiumf. 

Eisenchrom, Min. b. iv. s. (>25. — Fcr chromate, Brong. 

t. ii. p- ISl. ](L Brardy p. — Eiscnichrom, KarHeny Tabelj» 
s. 7 b-~-Fer chromate, llailtfy 1 abl. p. 99* — Chromeisenstein^ 
Haas. Hiindb. b. i. s. 252. UL Hoff- b. iii. s. 225. — Cfiro- 
matc of Iron, Aikin, p. lOG. 

External CJuxracters. 

Its colour is intermediate between' steel-grey and iron- 
black, and soitietiines passes into brownish-black. 


It 
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II orcai's massive, (Jisscinliuited, ami in granular dislincL 
concretions ; also crystallized in oblique four-sided prisms, 
aciuniiiated with f‘our planes. 

Internally it is sliining or glistening, and tlie lustri* is iin- 
perleet metallic. 

It lias an iinperfeet jirisniatic cleavage. 

The fracture is small and tiiu‘-graiiu‘ti uneva n, sonu limc': 
passing into small and inn»eri*ect conelu>)(lal. 

Tlie fragments are indeterminate angular, and ratner 
blunt -edged. 

It is oj ‘i(]ue. 

Its iiardiiess is inlermeiiiate betvu-en tiiai nt‘ apatite iuni 
fe]s])ar. 

The colour ol'ilie str» ak is dark lirovtC 

S|>eeihe gravity 1.4, 4.b, J/o//v. 

/Vg/.-.kv.7 ( larravit ) .'i. 

Some vanelies nn' inagnci irai, others arc 

( I fnnmf CJmractcrs. 

It is infusible l'‘d't>retiu Idowplpe, Melted w ith borr:\, u 
ll)rms a Incauli^ul green- coloured ma> \erv dllierem tiom 
the dark green-eoioured glass foriiieti v. hcu auvl mag- 

net ie iron-oi\' ;u’e melted. 



C \)tist if unit Pit t /'.v 



r ! anrr 

. Siht'ri... 


Stina. 

bxide of 1 1 or:, 34.7 

• 31 

( Uvjdi: (ff 1; ij'i.; 

33.00 

Oxide vf Ciii Mt.o 


(ixid'- of ( 1ji ojiiC. 

33.30 

Aliimirm, - 20.3 

n 

Alranni..:, 

O.Oa 

Silica, - 2.0 

I 

Silien, . 

2.1 ;0 

Oxide of iNtangJiriesc, 

1 

Iry lica'oy'T, 

2.00 

100.00 

100 


98.30 

Ilain/^ 'I'laite, t. jy. 

Laf'gici\ Ann. du Mur. 

Klajirr.rh^ Beit. 

»>. 130. 

t. is. g. :rr5. 

«. 133. 
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Geognostlc Sltnatfon, 

It occurs in bocis, veins, or imbedded in primitive scryien- 
line ; in a variety oi‘ talc-slate, to which it has given a ])eau- 
titul colour, intermediate between coclilncal-red and peach- 
blov'-som-red ; also in beds between clay-porphyry and 
vvacke. 


Gco^'raph'ii Sifiiaf/0)f . 

Kurope . — It occurs in sttrpentinc in tlie islands of Tbist, 
and ]^\‘tlar in ^lietland ; and also in the serpeiiline of 
soy in Ihinffshire. On tlu’ ('ontinent, it occurs in serpen- 
tine near to Gassin, in the deparutu'iit of \ ar, and in ser- 
pentine in the vicinity oi Nantes; a1 Kriegiaeh in Sliria, 
It is imbedded in tale-slate, to whiel) it has eommimiealed 
a heautiful red couuir; Ihjhemia ; Siiberherg in Silesia; 
and "rra\ersc ia m Piedmont. 

y/.y/n. — It is said to occur in beds between clay-] )orpliyry 
and waeke in the Ifralian Mountains. 

America , — It oeeiirs in eonsiderable (|nanlit\ in serpen- 
tiiu‘ in the Hare Hills, near Baltimore; .At (’liesnut-liill in 
renns\ Ivania ; at Hoboken in Nt‘W Jersey; and in the 
Milford Hills, near Ncnn haven in (‘omieetieut 

r.sc-s, 

‘VVlien the eliromic acid is combined Avith lead, it I’orms 
an uneommoidy beautiful yellow pigment. In America, 
\rheri‘ the ihromc ore occurs in eousiilerabie abimdanee, 
tlu' ibronfie avid is extracted Irom it, and combined witii 
lead, and forms the yellow jagmenl named Chromic i/cJloic^ 
which is now become an article ol‘ trade. 

Observations, 


* Hayden, in Bruce’s American iMin* Journal, p, 213, — 218; and 
Cletvciand's Mineralogy, p. 507, 508. 
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Ohservatiom. 

It is distinguished from Magnetic Iron-orc by its brown 
streak. 


Gj:xits IX.— IRON-ORE. 

Eiseii-erz, Mohs, 

''FirTs (tctuis contains three Species, viz. 1. Octalicdral 
Iron-Ore, 2. RJioinlx^idal Iron-Ori?, »3. Ihismalic Iron-Ore. 

1. Octalibdral Iroii-Oro. 

Octaedrisches Eisen-crz, Mohs. 

This species is di^'ided into two subsp(.‘(‘ies, viz. Common 
Magnetic Iron-Ore, and Granular Magnetic Iron-Ore. 
Earthy Magnetic Iron-Ore. 

Fi rst Subspecies. 

Common Magnetic Iron-Orc. 

Gemeincr Magncteiseiistein, Winner. 

Femim mineralisatum crystal! isatviin, etFermm mineralisatum, 
minera ferrurn trahente et j)olos mundi ostendentc, WoU. t. ii. 
p. 234.-235. — ^thiops martial natif, Romr dv Lisle,, t. iii. 
p. 176 . — Magnetischer Eisenstein, Werner, Fabst. b. i. s. t44. 
Id. Wid. s. 7^7 — Contmon Magnetic Ironstone, Kirrv. vol. ii. 
p. 158, — Gemeinef itiflgnetischer Eisenstein, Emrn. b.ii. s.278- 
— Fer oxydul6, Hm§i t iv. p. 10-38. — Le Fer magnetique 

coramun. 
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[Subsp* 1. Common Magnetic /ron-om 


comnuin, Brock t. ii. p. 235. — Gemeiner Magneteisen stein, 
Bcvs's, b. iv. s. 38. Id. Lud. b. i. s. 240. Id. Suck. 2tcr tli. 
s. 247. Id. Bert. s. 401. Id. Mohs, b. iii. s. 355. Id. II ah. 
s. 113. — Fer oxyclule, La/ca-y, p. 130*. — Gemeiner Magnetei- 
senstein, Leonhard, Tabel. s. 63. — Fer oxydiile, Brong. t. ii. 
p. 15(). Id. Brard, p. 310. — Gemeiner & Blattricher Mag- 
neteisenstein, Kai'stcn, Tabel. s. 0*4. — Bliittricher, k()rniger & 
dicliter Magneteisenstein, Huns. s. 105. — Magnetic Iron-ore, 
Kid, vol. ii. }). 105. — Fer oxydule. Haul/, Tabl. p. 93. — Ge- 
meiner M agnettvi sen stein, Hojff'. b. iii. s. 217* — M agnetic 
lron-oi*e, Ai/dn, j). 97- 

Ej'icrnal Character's. 

Its colour is iron-black, and very seldom with a temper- 
steel tarnish. 

It occurs 1] lassive, disseminated, and in distinct concre- 
tions, which are large, small, and fine granular. Also m ys- 
tallized in llie following figures : 

1. Detailed ron fig. 193. PI. 10. which sometimes ends 

in a line. This is the primitive figure. 

a. Truncated on the edges -f*, fig. 194. PI. 10. 

b. Bevelled on the edges, fig. 195. PI. 10. 

c. Truncated on the angles. 

d. Cuneiform j. 

,^€. Acuminated on all the angles with four planes. 

2. Garnet or rhomboidal dodecahedron ||, fig. 196. 

PI. ^10. 

3. Rectangular 


• Fer oxydule primitif, HaUy- 
*(• Fer oxydult* cmargine, Ilauy. 
J Fer oxydule cunciforme, Haiiy. 
(I Fer oxydule dodecaedre, Haiiy. 
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3. Reclangulai* four-sided prism, aeumhiated with four 

planes, which are set on the lateral edges, fig. 197. 
PI. 10. 

4. Cube, either perfect, or more tu’ less deeply trun- 

cated on the angles, fig. 198. PI. 10. 

5 . Tetrahedron, in which all the angles are truncated. 

6. Equiangular six-sided Uible, in which the terminal 

planes are set on altemately oblique. 

7. Tvvin-etrystal, with ihrt'e re-entering angles, farmed 

by the meeting of two segments of tlie tetrahedron, 

or of two six-sided tables. 

The planes of the rhoinboidal dodecahedron are streaked 
in the direction of the larger diagonal of the rhomb ; tlie 
planes of the four-sided prism are transversely streaked, 
and those of the oetaliedron are smooth. 

Tile crystals arc usually imliedded, or aggregateil on one 
iuiother. 

The crystals are small and very small, seldom middle- 
sized. 

Externally it is shining, glistening, or splendent. 

Internally it is interniediato hetwx‘en shining and glisten- 
ing, and the lustre is metallic. 

It has a foiiyfold cleavage, the folia parallel with the 
planes of the (X'tahedron. 

The fracture is small and coarse-grained uneven, |fJdch 
sometimes approaciics to even, seldom to imjK'riect and 
small conchoidal. 

The fragments arc indeterminate angular, and rather 
sharp-edged* 

The colour of the streak is black. 

Sewne varieties at^eSAardej- than apatite, others harder 
than felspar, as quarts* 


It 
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\Suhap» !• Common Magnetic Iron-ore* 

It is brittle, and sometimes difficwltly, sometimes easily 
Irangible, 

Specific gravity, 4.8, 5.2, -From Dannemora, 

4.9^^64, La 4.760, Klaproth.— Kareten. 

Physical Characters. 

It is highly magnetic, with polarity, 

Chemical Characters. 

Before the blowpipe it becomes brown, and does not 
melt : it communicates to glass of borax a dark-green co- 
iour. 

Co?istfiifcnt Parts. 

Peroxide of Iron, - 69 

l^'ctoxide of Iron, * - 31 

100 Belize! ms. 

Dr Thomson analysed a specimen of this ore from Green- 
land, and which lie found to contain, besides the Iron, a 
small portion of Titanium. — Wern. Memobs, vol. li. part i, 
p. 55, 

GcQgnostk SHuati^ 

It octnirs principally in beds, often of great magnitude, 
in primitive rocks, as gneiss, mica-slate, chlorite-slate, clay- 
slate, and greenstone, associated with hornblende, augite, 
aetynolite, asliestus, epidote, garnet, felspar, cakareous-spar, 
fluor-spar, niiartz, iron-pyrites, copper-pyrites, magnetic 
jiyrites, arsenical pyrites, blende, galena or lead-glaucc, 
and other ores and minerals : also disseminated in granite, 
i^hlorite-slate, seqientiiie, gablnx), &c, ; Jess frequently in 
Ix'ds and nests in tranj^tion rocks, por- 

phyry. 


Geographic 
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Geog raphic Situation, 

Europe , — It occurs in serpentine, in IJnst, oneof the 
ShctJaiui Islands; St Just in Cornwall; and T«avistock in 
Devonshire. In the iron-mines of Arendal in Norway, it 
occurs in beds in gneiss : these beds are short, but vary in 
thickness ironi four to sixty (eet ; they are frtxjuenlly in- 
termixed with tlie gneiss at their line of junction with it ; 
cotemporanedus wedges of tlie gneiss also occur dispersed 
tlirough the iron-ore, and sometimes an uninterru})ted tran- 
sition is to be observed from the iron-ore lieds into the 
gneiss in which they are contained. In these interesting 
re|)osltories, the iron-ore is associated with a great \'ariety 
of different minerals : of these the most f)*c(jiicnt are, gra- 
nular’ garnet, aiigite, hornblende, epidote or pistacite, cal- 
careous-spar, and the three constituents of gneiss. Tlie 
ganoet and augite are the most ainmdant, are generally in 
a granular form, and so intimately intermixed with the 
iron-ore, that an inattentive observer might eonlbiind tliem 
together. The minerals of less fretjuent oec urrenct* in 
these beds, are the I’ollowing : spheiie, the siibsjiecies ol‘ 
garnet named colophonite, apatite, scapolite, sahlite, acty- 
nolite, glassy treniSite, chlorite, common sliorl, zeolite, 
iron-pyrites ; and still rarer minerals are, jirehnite, anal- 
cime, rutile, sparry iron, molybdena, cop[)er-])yrites, blende^ 
blue copper, copper-green, and graphite. I'hese minerals 
are eitlier intermixed with the ironstone in an irregular 
manner, or they are disposed in coternjKiraneous v(‘ins in- 
cluded in it, or that shoot from the mass of‘ the bed into 
the bounding strata of gneiss, just as is the case with co- 
temporaneous vdbls granite shooting from massive gra- 
nite into the adj^nt , strata. The remarkable bill named 

Tabei^, 
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1. Common Magnetic Ironware, 

Taber^, in Smoland in Sweden, is a great mass of primi- 
tive greenstone, richly impregnated with magnetic iron-ore, 
and resting on gneiss* ; and in the island of Utb, also in 
Sweden, there are extensive mines of magnetic iron-ore, in 
whic-li the ironstone occurs as a wedge-shaped bed in gneiss, 
al)out 120 feet thick, and nearly half a mile long ; but the 
most considerable of the Swedish iron-mines are those of 
Dant'mora, in which the magnetic iron-ore occurs as a bed 
several liuiulred feet thick, in gneiss, and is associated with 
treniolite, chloi ite, asbestus, actynolite, and, what is worthy 
ol* particular notice, rnhicral pitcJi. There are also great 
beds of magnetii; ironstone at Gellivara, in Luleo Lapp- 
mark, Iniossavara, Kensivara, and Junossuwandoli^ At 
llrcitenbrunn, in the Saxon Erzgebirge, it is asjkx'iated 
with common garnet, common hornblende, amianthus, ac- 
tvnolite, lliior sr)aj*, iron-pyrites, ’magnetic pyrites, arse- 
nical ])yrltes, blende, and tiu-orc ; at Geier, with mag- 
netic })yrites, galena or load-glance, and actynolite ; at 
Kupferborg in Silesia, along with copper and iron pyrites; 
at Presnitz, also in Silesia, in beds in gneiss ; in Bavaria ; 
Eranconia; Lusatia; Ilartz; and Thuringia; at Cogue in 
I'iedmont, there is a bed of this ore, about seventy-five feet 
thick, wliieli is inclosed in a great bed of serpentine, sub- 
ordinate to mica-slate; it is also found in Corsica, Sardi- 
nia, Switzerland, Spain, Eranee, Hungary, and Transyl- 
vania. 

— It is is found In the Mysore country in Ilindos- 
tan-f* ; Nertschinsk, Parmien, and other places in Silx ria; 

Siam ; 


* Vid. I'hoinsoii’s Travels in Sweden, and Hauamann’s Travels in the 
•amc country, for descriptions of the Taberg. 

•|- Dr Ainslie’s Materia IMedica of ITindoostan, and Artizans and Agri- 
culturists Nomenclature, p. 55. 4to, printed at Madras in 1813. 
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Siaaii ; China ; the Philippine Islands ; and New Hol- 
la iid. 

North America , — It occurs in West Greenland; in New 
Spiiin ; immense beds of it extend, with little interruption, 
from C.uiada to tlie nei^libourhood of New York. Colo- 
nel Gibbs describes a bed ol* tliis ore as occurring at tlie 
Franconia Iron- works in New Hampshire *. 

South America , — It occurs in Cliili. 

Uses. 

Whet! pure, it affords excellent bar-iron, but indifferent 
cast-iron ; and as it is easily fiisible, it requires but little 
flux. '^When it happens to have intermixed copjwn* or iron 
pyrites, it affords a red-shot iron. Careliil roasting of ore 
thus mixed, diminishes the bad effects of the stilphur, 
wliicli is evidently the cause of the deterioration of the iron. 
In Sweden, particularly at Dannemora, the ore is quite 
pure, and affords excellent bar^ron, which is im))oried in- 
to Great Britain, for the purpose of steel-making. 


Second Svhspccies, 

Granular Magnetic Iron-Ore, or Iron-Sand. 

Eisensand, Wemer, 

Id, Wermr, Pabst. b. i. s. 147. Id, JVid. s. 790. — Magnetic 
Saiub Kirtv, vol. ii. p. Ibl. — Ei.scnsand, Emm. b. ii. s. 284 . 

' — Le Fer magnetique sabloiineux, Brock, t. ii. ]). 241. 

Sandiger MagneteisensteiiL Bcus.s', b. iv. s. ‘48.— Eisensand, 

' Lud, 


Bruce^s Mineralogical Journal, p. and 
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[Subsp. 2. Granular Magnetic Iron-ore^ or Iron-Sand, 

LucL b. i. s. 241. Id, Suck, 2t«r th. s. 252. Id. Bert. s. 402. 
Id, Molui, b. iii. s. 3f)3. — Magnetischer Eisensand, Hat), s. 144. 
— Saiubger Magnctcisenstein^ Leonhard, Tabel. s. 64. — Fer 
oxydule sablonneux, Brong, t. ii. p. 157* — Fer oxydule are- 
nact\ 7bYf77/, p. 31 1. — Sandiger M agnetei sen stein, Karsten, 
Ta])el. s. 64, — K<)rniger Magneteisenstein, Haus. s. 105.— 
Fer oxydule titanifere, Hatii/, Tabl. p. 9^- — Magnetischer 
Eisensand, Ilfiff, I). iii. s. 223. — Sandy Magnetic Iron-ore, 
Aililfi, p. ,08. 


External Cha r actors. 

Its colour is very dark iron-black. 

It occurs iri grains, which are sometimes angular, some- 
times roundish ; and also in octahedral crystals. 

I'he grains and crystals are smaJJ and very small. 

The grains have a feeble gliiiiinering, and rough sur- 
face. 

Internally it is intermediate between shining and splen- 
dent, and the lustre is ini|»erfect metallic. 

'^^I'he fracture is ])erl’ect and small cunchoidal. 

The iVagments are iudelcrinlnate angiflar, and sharp- 
edged. 

It is etjually hard with common magnetic iron-ore. 

It is brittle, and easily frangible. 

Its sta-eak is black. 

S})ecific gravity, 4.600, ATraan.— 4.76, Thovisoti,^ 
4.890, Cordkr. 


Phy sical Characters* 
It is magnetical, with polarity. 


Constituent 
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gek.9. iron-ore/ 


metal, min. 


ConstitiunH Parts. 

Shore of River Dee, 


Niedermcnich. 

Tcnoriffc. 

Puy. 

the Baltic. 

Aberdeenshire 

0\ide of Iron, 79.0 

79.2 

82.0 

85.50 

85.3 

Oxide of Titanium, 15.9 

11.8 

12.6 

14.00 

9.5 

Oxide of Chrome, a trace. 

a trace. 

... 

... 

. • . 

Oxide of Manganese, 2.C 

1.6 

4.5 

0.50 

• • • 

Arsenic, - ... 

. . , 

. - . 

. . . 

1.0 

Silica and Alumina, 1.0 

0.8 

0.6 

... 

1.5 

9S.O 

96.1 

99.7 

100.0 

97.3 

Cordicr., Journal dcs Mines, N 
p. 21-9, 

.124. 

Klaproth. Bc’it. 
b. V. b. 210. 

Thomson.^ Tr. 

B. Sor. I'Ulin. 
May 1807. 


Gcog nositc Sit not ton . 

It occurs imbedded in basalt, clhikslone, and waeke; in 
lavas of difrerent kinds; *l(K>se in ibc beds of rivers, anti in 
ilie sands of coasts aiid ])laiiis. 

Gco^ raplik SitnatUm. 

Europe. — Iml)edded in st coridarv or flcetz-trai) rocks in 
Fifeshire,arid in tlie Island of Skve; in the l iver Dee in Aber- 
deenshire, in a sand comjiosed oftjuarl/, (‘eispar, and mica; 
and also in Argyleslnre; at Hnslanton, Norl’oik, and Ark- 
low, near AVicklow, with native gold. On tlie ( 'onlinent, it 
is met with in Norway; in fltrtz-traj) rocks at Holienstein ; 
and in loose sand witli hyacinth, iserine, nigrlne, horn- 
blende, and aiigite, in the provinet* of Meissen in Saxony . 
in sand on the banks of the Elbe, at Schandau, near Pirna, 
and at Sebnitz, in tlie same district, along with small grains 
of hy'^acinth, and nigrine; in the clinkstone-porphyry of the 
Milleschau, in Bohemia ; and at Trcblitz and J\Klscdlitz, 
also in Bohemia, intermixed with rolled pieces of basalt, 

pyrope. 
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pyropc, sapphire, and hyacinth; at Greifeswald, on the 
shore of the Baltic; at Puzzoli, near Naples, in the sand 
of the shore, along with pieces of pumice, lava, hornblende, 
and oliven ; also in the Island of Ischia ; at Messina in 
Sicily ; in tlie Island of Milo in the Archipelago ; in the 
Tyrol; France; Piedmont; and Hungary. 

A,ua . — On the shores of the Lake Baikal in Siberia. 

America . — In the United States; in the Islands of St 
Domingo and Guadaloupe; West Greenland; Virginia; 
and Cayenne. 

Uses. 

It is, although rarely, smelted as an ore of iron. In the 
'ryrol, near Naples, and in Virginia, it is smelted in consi- 
derable quantity; and, owing to its purity, affords most 
excellent bar * 


Earthy Magnetic Iron-orc. 

Ochi’iger Magneteisenstein, Ilau^nann, 

Liscnsclnvarze, Verzeichniss der Dan. Nord. Mine- 

ralien, s. 135. Id. Beuss, b. iv. s. 5.3. — Eiserimulm, Leonhard, 
label, s. O’p. — Fer oxydule fuligineux, Ha'iUf, Tabl. p. 94. — 
Frdiger M/igiieteisen stein. Ham. Handbuch. b. i. s. 249* 

Ejcternal Cha raders. 

Its colour is bluish-black. 

It occurs in blunt-edged rolled pieces, in which the sur- 
/ace is sometimes vesicular. 

Internally it is dull, or feebly glimmering on spots. 

I'he fracture is fine-grained uneven, passing into earthy. 
VoL. III. N It 
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It is opaque. 

It is soft. 

It yields a black sliiriiug streak. 

It soils. 

It is scctile, and easily frangible. 

It emits a faint clayey smell when breathed oil 

Specific gravity $^.200, Schumacher, 

Gcognostk and Geographic Situations. 

It occurs in tlie iron-mines of Areridal, and in the inhic 
of Eiscrfeld in Sic'gen. It ajipoai's to be coimnon niagnetlc 
iron-ore in a stale of decomposition. 

Ohservatlons an the Specie,^. 

1. Common and Granular Magnetic Iron-ores are dis- 
tinguislicd iroin Spcridar Iron^ore^ with which tliey arc 
often confounded, bv the colour of the streak, which is 
black, whereas that of specular iron-ore is cherry-red ; by 
being jiowerfuily magnetic, whereas specailar iron-ore is 
scarcely ailected bv tlie magnet ; find the erystallizatioiis 
of n):ignetic ironstone are dilferent from lliose of specular 
iron-ore. 

2. AVerner was llie first who observed that tins s))ecies 
of ironstone is not uiagnetie when at a dejith in the earth, 
hut that it acquires this property after e::posure to the in- 
fluence of the atmospliere. 

3. 3"l)e I'ttanc'hsi n of lleuss and others, appears to be 
but a variety of’ common inagiielic irou-ore ; and Haus- 
rnann says, that Karsten's Jihrous niagnciie iron-ore is as- 
bestous actynolite inliinately intermixed w ith granular mag- 
netic iron-ore, and is therefore nut a distinct subspecies. 


2. llliomboidal 
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1. S jocular J roil' ore f-^Xst Kind, Common Saccular Tron-orcm 

2. Rhomboidal Iron-Ore. 

Jllioniboctliisclics Eisen-crz, Mohs. 

"Ellis species is <ii\'klc(l into tliree subspecies, viz. 1. Spe- 
cular Iroii-ore or Irein-glance, 2. IukI Iron-orc, 3. (’lay 
Iron-ore. 


Fi ns t Suhxpccies. 

S]M cnlar Iron-Ore, 

This Sul>;|x'( les is (iivided into two kinds, viz. Common 
S|X‘eui:ir Iroii-oiv, aiu! Muriceous Specular Iron-ore. 

# 

FU'st X}iuL 

Connnoii Specular Iron-Orc. 

GenieiiKr Eiscngliinz, V/enicr. 

Minera Ferrl grisea, /f e//. t. ii. p. — Minera Ferri cteniles- 

eens, Ifrid. p. e4l.~Mine <ie Per <»Tise ou speculaire, Rome dv 
JasIc, t. iii. p. 180*. — Per speeiilaire, Jk Born, t. ii. ]). — 

— (remeiner Fiseni;lanz, IVvrn. P;d)st. b. i. s. 147. Id. JHd. 
.s. 80:J. — Spi'^ ular Iron-ore, l\ir?r. vol. ii. p. I(i2. — (Te'.T;einer 
Paseiiglnr./, R/n/n. b. ii. s. .‘JUl. — Fer speenlaire, Lion. t i. 
p. to — Fer olii»isto. Hat’d/, t. Iv. p. — Le Fer 

speeiilaire eonimiin, Brorli. t. ii. p. tl i Z . — Ceiueirior Eii^ n- 
glanz, iuv/.v.v, b. iv. s. bl. Id. Liul. b. i. s. ^^42. Jd. Such. 

til. s. 2o7‘. Id' Bert. s. 40.‘>. Id. Mohs, b. iii. s. Sf )?- — 
Iff. Hah. s. 11.0. Id. Leonhard, Tabel. s. 64. — For oli^iste 
roeipaele. Brotr^. t. ih p. KiO. — ( leo'ieiner, k’arniger, ik schief- 
/i'i'ei* FiscUi-lr.n/, Karsi.en, I'abci. ?, b’l. — Dichtcr, luirniger, 
N biiittrisfcr 
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blattriger Blutstein, Ilaus, s. 105 , lOG. — Specular Iron-ore, 

Kidj vol. ii. p. l68. — Fer oligiste, Hmitj, Tabl. p. 94 j.— O e- 

meiner Eisengbmz, Hoff. b. iii. s. 228 — Red Iron-ore, Aikin, 

P- 99- 

External Characters. 

Its most common colour is dark steel-grey, which fre- 
quently borders on iron-black, and sometimes inclines to 
brownish-red. It cx^curs very frequently tarnislied on the 
external surface, or on that of the distinct concretions, 
nie tarnish is either that of tempered-steel, or is pavonine, 
columbine, or iridescent. 

It occurs massive, and disseniinatc'd ; also in distinct 
concretions, which are large, coarse and small granular, 
prismatic, and thin and curved lamellar ; and frequently 
crystallized. 

Its primitive form is a rhomboid, or double three-sided 
pyramid, in which the angles are 8T 9' and 98^^ 51'. 

The 1‘ollowing are some of the secondary figures : 

1. a. The primitive form bevelled on the common 
base. h. Truncated on the apices, c. Acuminated 
Tvith three planes, which are set on the lateral 
j)lanes. d. Acuminated with three planes, which 
ajx’ set on the lateral edges. Frequently several 
of these varieties occur in the same crystal. 

8. Flat rhomboid, or double three-si(l(‘d pyramid, in 
which the angles are 144^ and 80'. Sometimes 
the lateral edges and apices are rounded off, or 
they are truncated. In other varieties, the angles 
on the common base are truncated. When the 
rounding of‘ the edges and apices increases very 
much, a spherical lens is formed, in which the 
planes are very nnich streaked. 


8. Ii(|uiangular 
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[Svbap, 1. Specular Iron’-orCf — let Kind^ Common Specular Ironware* 

3. Equiangular six-sided table, in which the terminal 

planes are sometimes bevelled, and sometimes the 
edges of the bevel ment are truncated. 

4. Low equiangular six-sided prism, in which the ter- 

minal edges are obliquely truncated. 

5. Very acute double six-sided j)yramid, in which the 

lateral planes of the one are set on the lateral 
planes of the other, and the apices of the pyramids 
more or less deeply truncated. Sometimes the 
alternate lateral edges are truncated, and occasion- 
ally the angles on the common base. 

The crystals are middle-sized and s\nall, and generally 
grouped in druses. The six-sided tables are sometimes 
singly superimposed. 

The planes of the crystals are generally sm(X)th ; those 
of the primitive form arc streaked in the direction of the 
longer diagonal. 

Externally it alternates from splendent to glistening, but 
is most commonly splendent, and the lustre is metallic. 

Internally it is generally glistening, but sometimes jxasscs 
into shining and splendent, and the lustre is metallic. 

It has a distinct threefold cleavage, the folia in the di- 
rection of the planes of the primitive rhomboid ; also a very 
distinct cleavage in the direction of the lateral planes of the 
six-sided table. The cleavages are triply streaked. 

The fracture is small and imperfect conchoidal, and 
coarse and small grained uneven. 

The fragments are generally indeterminate angular, and 
rather sharp-edged, and sometimes rhoniboidal. 

It affords a clierry-red streak. 

Its hardness is intermediate between that of felspar and 
quartz. 


It 
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It is brittle, and rather difficultly frangible. 

Specific gravity, 4.939, 5.218, Brisaon, — 5.189, KlrKan. 
— 5.180-5.246, Bi edhaupi. 


Ph ysical Charcuders. 

When pulverised, it is magnetic in a slight degree, but 
it does not, like magnetic ironstone, attract ffiings of iron. 

Chemkal Characters. 

Before the blowpipe, williout addition, it is infusible ; 
melted with borax, it gives a muddy yellow-coloured sc‘o- 
ria. 


Constitmnt Parts. 


From Zocka. 

Oxide of Iron, 

88.00 

Oxi le o<‘ Manganese, 

0.75 

Iron-})yrites, 

8.25 

Silica, 

0.50 

Ma^picsia, 

0.12 

Loss, 

2.53 


Brocchi., TratUito Mlnera- 
logla) e (3ieuik'o siille 
Aiiniere de Tiirro del 
'Depart eniento del Mella, 
vol. ii. p. 42. 


From GrcngeslMM^c;, 
Reddish-brown Oxide 
of iron, - 94.3S 

Phosphate of Lime, 2.75 
Magnesia, - 0.i(> 

Mineral Oil ? 1.25 

ixjss by lieating, ().5(> 

98.94 

IlhingL r.^ A f 1 land 1 in 
iii. p. 32, 33. 


Gcognosiic Sltuatton. 

i t generally occurs in l>eds, which arc often \ ery thicks 
iu prhnilive mountains. In these beds, it is associated with 

magnetic 
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1. Specular Iron-ore , — Isi Kindt Common Specular Iron-ore^ 

magnetic iroq^ore, red iron-ore, iron-pyrites, copper-pyrites, 
arsenical pjoites, quartz, liornstone, and calcareous-spar. It 
also occurs in veins that traverse granite, gneiss, mica-slate, 
clay-slate, and grey-wacke, in which it is accompanied with 
red and brown iron-ores, iron-pyrites, tin-ore, quartz, li- 
thomarge, brown-spar, fluor-spar, felspar, eyadote or pis- 
tacite, and asbestus. It rarely occurs in vesicular cavities 
and fissures of volcanic rocks, and in veins in some sandstone 
and floetz-trap nxks. 

Geographic Situation. 

Europe . — It occurs, along with red and brown iron-ore, 
at Cumberhead in Lanarkshire; in the iron-iriincs of Ncr- 
berg in Westmannland ; at Wika in Dalocarlia ; Lang- 
banshytta in Waniieland ; at Eitsherg; also hi the moun- 
tains of irauki 'vara, near Liiossawara in Lapland ; in Nor- 
way; and the government of Olnetz in Russia. It is 
found in many of the Iron-nhnes in (he Saxon Erzgebirge, 
and generally associated with red iron-ore, as is also the 
case in tlie iron-mines of Franconia, Bavaria, and Ilessia. 
In Bohemia, it occurs in Ixds in niica-slale ; in Silesia, 
in mica-slate, siiliordinate to gneiss, which rests immedi- 
ately on granite, and also in the lioniblende formation 
which rest.s on gneiss. The mountains of Switzerland do 
not affortl much s}xcular iron-ore ; small portion.s of it arc 
met with in St Gothard, and in mica-slate at the foot of 
the Great St Bernard. Although it is not a frequent ore 
in France, it is mentioned as (xcurring along with red iron- 
ore at Framont ; in small quantity at Markirch in Alsace ; 
and in Dauphiny ; and in tlie Pay de Dome, and Voh ic. 
In the Island of Corsica, it is associated with brown iion- 
ore,; and in the Island of Stromboli, in lava; but of all 

the 
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the islands in the Mediterranean, Elba is that which af~ 
fords common specular iron-ore in the greatest abundance. 
There, it is associated with brown iron-ore, and quartz ; 
and the mines, which are of great extent, have been work- 
ed for upwards of 3000 years. It is also one of the mine- 
ral productions of Salzburg, and Hungary. 

Asia . — It (Kcurs in the mines of Beresowskoi, in tlie 
Uralian Mountains; and also in the Mysore country in 
Hindustan *. 

America . — In the United States; and in the mines of 
Sombrerete in Mexico ; and in Chili in South America. 

Uses. 

When it occurs in quantity, it is smelted as an ore of 
iron. It affords an excellent malleable iron, which, how- 
ever, is harder than that obtained from magnetic iron-ore. 
It affords also cavSt-iron which is of good quality, but not so. 
much valued as that obtained from other ores of‘ iron> 

Observaiiaus. 

1. It pas.ses, on the one hand, into Common Magiu lit. 
Iron-ore ; and on the other into Red Iron-Ore. 

2. It is easily distinguishcxl from Magnetic Iron-Ore by 
its streak ; magnetic iron-ore yielding a black, whilst Com- 
mon Sj)ecular Iron-ore affords a cherry-red streak. 


Second 


Ainslie’s ^Matcrfa Medica, p. 
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1. Specular Iron^ore^ — 2d Kind^ Micaceout Specular Irm-orc^ 


Second Kind. 

INIicaccous Sjiecular Iron-Ore. 

Eisenglimmer, Werner. 

Mica ferrea^ Wall. t. ii. p. 242. — Mine de Fer micacte grise, 
Rome de Lisle, t. iii. p. 205. — Eisenglimmer, Werner, Pabst. 
b. i. s. 152. Id. Wid. s. 805. — Micaceous Ironrore, Kirw. 
vol. ii. p. 184. — Mine de F'er micacee grise, Lam. t. i. p .241. 
— Eisenglimmer, Emm. b. ii. s. 306. — Fer oligiste ecailleux, 
Haiit/, t. iv. p. 45. — Le Fer micace. Brock, t. ii. p. 247- — 
Schuppiger Eisenglanz, Reuss, b. iv. s. 71- Eisenglimmer, 
Lttd. b. i. s. 243. Id. Suck. 2ter th. s. 262. Id. Bert. s. 405. Id. 
Mohs, b. iii. s. 378. — Schuppiger Eisenglanz, Leonhard, 
Tabel. s. 64. — Fer oligiste ecaijloux, Brong. t. ii. p. l62. — 
Schuppiger Eisenglanz, Karsten, Tabel. s. 64. — Schuppiger 
Blutstein, Hans. s. 106. — Fer oligiste ecailleux, Haiiy, Tabl, 
p. 93. — Eisenglimmer, Hoff. b. iii. s. 236.— Micaceous Red 
Iron-ore, Aikin, p. 100. 

External Charaeters. 

Its colour is iron-black, of different degrees of intensity ; 
thin plates or folia, when held between the eye and the 
light, appear blood-red. 

It txicurs most commonly massive and disseminated ; fre- 
quently in coarse, small and fine granular concretions ; also 
crystallized in small thin six-sided tables, in which the ter- 
minal planes are set alternately oblique and straight on the 
lateral planes. 

These tables sometimes intersect each other, so as to form 
cells. 

The 
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The surface of tlie crystals is smooth and splendent. 

Internally it is s})iendeiit, which in some varieties passes 
into shining, and the lustre is metallic. 

The cleavage is perfect and curved foliated, with a single 
cleavage. 

The fragments arc BOinetimes indeterminate angular, 
sometimes tabular. 

It is slightly transliiceht on the edges ; but translucent 
in thin plates. 

Its streak is cherry-red. 

It is nearly as hard as common specular iron-ore. 

It is brittle, and uncommonly easily frangible. 

Specific grav ity 5.070, Kirzcajt. 

Physical Characters. 

It slightly affects the rnagnet. 

Constituent Paiis. 

According to Bucholz, this subspecies consists entirely 
of Peroxide of Iron. — Gehlen^ Journal, ^d series, b. iii. 
s. 104, 


Geognostic Situation. 

It generally occurs in veins or in beds in mica-slate, and 
clay-slate ; and in these repositories it is usually associated 
with red and brown iron-ores, and iron-pyriles, and some- 
times with copjK'r-pyrites, sparry iron, calcn.rcous-spar, fluor- 
^?par, and quartz. 


Geographic Situation, 

Europe , — It occurs in veins in primitive rocks near 
Ounkeld, and in Bemnore in Pertlishire ; also in Fitful- 

head, 
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[Siibap. 1 . Specular Iron-ore^ — %d Kind^ Micaceous Specular Iron-ore, 

head, and other places in Mainland, the largest of the Shet- 
land Islands. In England, it is met with at Tavistock ii> 
Devonshire ; Eskdaldc in Cumberland ; near Bristol ; and 
in Caernar\'onshire. The iron-mines in Norway and Swe- 
den, afford small quantities of this ore ; and it is also met 
with in the iron-mines of Olnetz in Russia, and in those in 
Saxony, Bohemia, Lusatia, Silesia, Franexmia, Suabia, Ba- 
varia, France, Island of Elba, and Hungary. 

Jda.—ln the mines of Catharinenburg in Siberia. 

America, — Chili. 


Uses, 

It melts better than common specular iron-ore, but re- 
quires a greater addition of limestone. The iron which it 
affords is sometimes cold-short, but is well fitted for cast- 
ware. 


Observations. 

1. It is characterized by its high degree of lustre, open- 
ness of its cleavage, and easy frangibility; and these cha- 
racters distinguish it from Comrrum Specular Irmi’-crre. Its 
inflexibility, colour, and considerable hardness, distinguish 
it from Black Mica ; its gi’eatcr weight, and its not soiling, 
distinguish it from Graphite; and its greater hardness, and 
inferior weight distinguish it from Brittle Silver, 

9.. It passes into Rc‘d Scaly Iron-ore. 

8. It affords froni 70 to 80 jKr cent, of iron. 

4. Common specular iron-ore occurs usually with quartz ; 
whereas magnetic iron-ore is frequently accoinpanied with 
limestone. 

6. It is the Bmnmann of older mineralogists. 


Second 
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Secmid Subspecies. 

Red Iron-Orc. 

Rotlieisenstein, Werner. 

This species is divided into four kinds, viz. Scaly Red 
Iron-ore, OchryRed Iron-ore, Compact Red Iron-ore, and 
Fibrous Red Iron-ore or Red Hematite. 

First Kind. 

Scaly Red Iron-ore or Red Iron-froth. 

Rother Eisenrahm, Werner. 

Haematites niicaceus. Wail. t. ii. p. 248. — Rotlier Eisenrahm, 
Werner, Pabst. b. i. s. 153. Id. Wid. s. 807. — Red scaly Iron- 
ore, Kirw. vol. ii. p. 172. — Rother Eisenrahm, Emm. b. ii- 
s. 308. — Fer oxide rouge luisant, Hainf, t. iv. p. 106 . — Le 
Eisenrahm rouge. Brock, t. ii. p. 249. — Rotlier Eisenrahm, 
Ilaiss, b. iv. s.. 76. Id. Lud. b. i. s. 244. Id. Suck. 2tcr th. 
S'. 26‘4. Id. Bert. s. 406. Id. Mohs, b. iii. s. 385. — Schuppiger 
Rotheisenstein, II ab. s. 11 6. — Rother Eisenrahm, Leonhard, 
Tabel. s. 65 — .Fer oxide rouge luisant, Brong. t. ii. p. 16*4. — 
Schuppiger Rotlieisenstein, Karsten, Tabel. s. 66. — Schaunii- 
ger Blutstein, Hans. s. 106 . — Fer oligiste luisant. Hath/, Tal)!. 
p. 9o. — Rotheisenrahm, Hoff. b. iii. s. 239* — Red scaly Iron- 
ore, Aikin, p. 100. 

Kxtcrnal Characters. 

Its most frequent colour is intermediate between dark 
.<teel-grey and brownish-red, wliicli passes on the one side 
into cherry-red, and on the other into dark stcel-grcy. 


It 
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2* Red Iron^are^ — l.t Kind^ Scfd^ Red Iron-ore or Iron-froth* 

It is friable, and consists of semi-metallic shining scaly 
[)arts, which are sometimes translucent, and soil strongly. 

The particles are more or less coherent, and feel greasy. 

Chemical Characters. 

It is infusible before the blowpipe without addition, but 
it coinmunicates to borax an olive and asparagus green co- 
lour. 


Constituent Parts. 

66.00 

28.50 

4.25 

1.25 

100 Henry. 

Hucholz found it to be a pure red oxide of iron, mixed 
with a little qmu'tz-sand . — GehlerCs Journal, 2d series, b. iii. 

p. 106, 


Iron, 

Oxygen, 

Silica, 

Alumina, 


Geognostic Situation. 

It occurs in veins in primitive rocks, sometimes also in 
transition and in secondary rocks. It is usually accompa- 
nied with compact and ochry red iron-ore, red hematite, 
micaceous specular iron-ore, sometimes also magnetic iron- 
ore, sparry iron, quartz, heavy-spar, and brown-spar. 

Geographic Situation. 

Europe . — It is found at Ulverstone, and several other 
places on the borders of Lancashire ; in the mine called 
Oerve-Aase in Norway, along with micaceous specular 

iron- 
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ironh.or€ ; Iberg and Blankenberg in the Haxtz, com- 
pact red inni-ore ; Schmalkalden in Hessia, with brown 
iron-oix' ; Schneeberg, witli micaceous specular iron-ore ; 
lihrenfncdersdorf, with magnetic iron-orc 5 Eibenstock, 
with ochry red iron-ore; Berggieshiibel, witli common spe- 
cular iroiirore ; Suhl in Heuneberg ; and in Silesia, and 
Hungary. 

America. — Chili. 

Uses. 

At Suhl, in the dutchy of Henneberg, where it occurs 
in very considerable quantity, it is melted, and yields good 
iron. 


Second Ki nd. 

Ochry Red Irou-orc or Red Ochre. 

Ochriger Rotheisenstein, Werner. 

Ochra Ferri rubra. Wall t ii. p. 259. — Rotlieisenokker, Wid. 

s. 813. — Red ’Ochre, Kinv. vol. ii. p. 17I. — Roth Eisen- 
okker, Emm. b. ii. s. 31?. — Fer oxide rouge grossier, Hauy, 

t. iv. p. 106, 107. — L'Oere de Fer rouge. Brock, t. ii. p. 256. 
—Ochriger Rotheisenstein, Beuss, b.iv. s. 83. Id. Lvd, b. i. 
s. 24f). Id. Suck. 2ter th. s. 269. Id. Bert. s. 408. Id. Mohs, 
b. iii. s. S8(). Id. Leonhard, Tabel. s. 65. — Fer oxide rouge 
ocreiLX, Brong. t. ii. p. ]6G. — Ochriger Rotheisenstein, Kar^ 
sten, Tabel. s. 66.-^Ochrigcr Blutstein, Ilaus. s, 106. — Roth- 
eisenocker, HoJJ. b. iii. s. 241 — Red Ochre, Aikin, p. 100. 

External Characters. 

Its colour Is light brownish-red, whicli passes into blood- 
red. 


It 
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[Sabsp. 2. Red Iron-ore^ — 2d Kind^ Ochry Red Irwi-wc or Red Ochre. 

It is usually friable, but in some varieties it approaches 
and even passes into solid, and occurs as a coating on 
other ores of iron ; also disseminated, and sometimes mas- 
sive. 

It consists of dusty particles, whicli are dull, or very 
fixintly glimmering. 

It soils strongly. 

It leels more meagre than greasy. 

Its streak is blootl-red. 

It is easily frangible. 

Specific gravity, 2.947, Wiedemann. — 3.00, Aikin. 

Gcognostk and Geographic Situations. 

It occurs in veins, and is almost al'ways accompanied 
with compact red iron-ore, and red hematite, and sometimes 
sparry iron, but It is seldom quite pure, being usually mix- 
ed willi other species of iron-ore. 

Its geographic situation is nearly the same as that of the 
other kinds of red ironstone. It occurs particulai'ly abun- 
dant in the Irrgang, near Platte in Bohemia, 


Uses. 

It melts more easily than any of the other ores of iron, 
and affords excellent malleable iron. 

Observations. 

It is characterized by its friability, and dull dusty as- 
pect. 


Third 
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Third Kind, 

Compact Red Iron-ore. 

Dichter Rotheisenstein, Werner. 

Haematites ruber solidus. Wall. t. i. p. 24(). — Diditer Rothei- 
senstein, Werner, Pabst. b. i. s. 154. Id. Wid, s. 807* — He- 
matite compacte rouge, De Born, t. ii. p. 267 . — Compact red 
Ironstone, Kirw. vol. ii. p. 170.— Dichter Rothei sen stein, 
Emm. b. ii. s. 310. — La Mine de Fer rouge Compacte, Brock. 
t. ii. p. 251. — Dichter Rotheisenstein, Reuss, b. iv. s. 79- 
End. b. i. s. 244. Id. Suck. 2ter th. s. 265. Id. Bert. s. 406. 
Id. Mohs, b. iii. s. 386. Id. Hob. s. 11 6. Id. Lemihard, 
Tabel. s. 65. — Fer oxide rouge compact, Brong. t. ii. p. l65. 
— Dichter Rotheisenstein, Karsien, Tabel. s. 66. — Gemciner 
Blutstein, Ilaus. s. 106.-s — Fer oligiste compacte, HaYiy, 'i'abl. 
p. 95 . — Dichter Rotheisenstein, Hoff. b. iii. s. 243. — Com- 
pact Red Iron-ore, Aikin, p. 100. 

External Characters. 

Its colour i%r intermediate between dark steebgrey and 
blood-red. 

It occurs most commonly massive, sometimes also dis- 
^'eminated, specular, with impressions ; and in the follow- 
irig suj)posititious crystals : 

1. Acute double six-sided pyramid, from calcareous- 
spar. 

^2. Cube, from fluor-spar, and iron-pyrites. 

The crystals are middle-sized, small, and sometimes very 
intimately grown together, and generally hollow. 

The specular varieties arc smooth and sjdendent, the 
others alternate from strongly glimmering to dull, and the 
high lustre is metallic, the low semi-metallic. 


The 
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[Subep, 2, Bed Iron-ore^ — 3d Kiiid, Compact Red Iron-ore. 

The fracture is usually even, from which, although but 
seldom, it passes into coarse-grained uneven and into large 
conchoidal, and is sometimes slaty. 

The fragments are indeterminate angular, and more or 
less sharp-edged. 

It yields a pale blood-red streak. 

It is generally intermediate between hard and semi- 
hard ; sometimes, however, it passes from hard into semi- 
hard, and nearly into soft. 

It is more or less easily frangible. 

Si)ecific gravity 4.232, Breithaupt 

Physical CharcLcter, 

When pure, it does not affect the magnet, 

Chemical Characters^ 

It becomes darker before the blowpipe, but is infusible 
either alone or with glass of borax, to which, however, it 
communicates an olive-green colour, 

Constituent Parts, 

Oxide of Iron, - 70.50 

Oxygen, - - 29.50 

100.00 

Bucholz, in Gchletfs Journ, b. iii. s. 158. 
Geogmstic Situation, 

It occurs in l)eds and veins in gneiss, clay-slate, grey- 
wacke, and various secondary rocks, usually associated with 
jred hematite and ochry red iron-ore, quartz, hornstone, 
VoL, III. O red 
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red jasper, and sometimes with red iron-flint, heavy-spar, 
and calcareous-spar. In some mines it is accompanied 
with specular iron-ore, or with uran-mica. 

Geographic Situation* 

Europe , — It occurs in considerable quantity at Ulver- 
stone in Lancashire; in the mine called Oevre^Aase in 
NcH-way; at Leerbach, Elbingerode, Andreasberg in the 
Hartz ; Konlgsberg, near Giessen in Hessia ; at Scheller- 
liau near Altcnberg, Schneeberg, Johangeorgenstadt, Ei- 
benstock, Suhl, and Saalfeld, in Saxony ; Rudelstadt in 
Silesia ; in several iron-mines in Bohemia, Franconia, Ba- 
varia, Salzburg, Spain, and France. 

Uses. 

As it affords good cast-iron, and also bar-iron, it is often 
smelted at u*on-works. The slaty vaiiety is the most 
esteemed a.s an ore. 


Observations, 

1. It passes on the one side into Common Specular Iron- 
ore; on the other into Clay Iron-ore, and sometimes also 
into Common Jasper. 

2. It is cliaracterized by fracture, streak, and weight. 
It is distinguished from indurated Tile Ore by streak, hai*d.. 
ness, and geognostic situation. 


Fourth 
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f Subtp, 2, Red Iron-ore., — Kind., Fibrous Red Iron-ore or Red Hematite* 


Fourth Kind. 

Fibrous Red Iron-Ore, or Red Hematite. 
Rother Glaskopf, Werner. 

HsRmatites ruber, Wall. t. ii. p. 247.* — Rother Glaskopf, Werner, 
Pabst. b. i. s. 156*. Id. Wid. s. 811. — Hematite rouge, De 
Born, t. ii. p. 288. — Red Hematites, Kirrv- vol. ii. p. 16*8 — 
Rother Glaskopf, Emm. b.ii..s.S13. — L’Hematite rouge, j5roc/i. 
t. ii. p. 2,^4. — Fer oxide hematite rouge, t. iv. p. 105. 

109. Ill, 112. — Fasriger Rotheisenstein, Reuss, b. iv. s. 85. — 
Rotlier Glaskopf, hud. b. i. s. 245.' — Fasriger Rotheisenstein, 
Molus, b. iii. s. 887* Id. Hab. s. 11 7* Id. Leonhard, Tabel. 
s. 65 . — Fer oxide rouge hematit^, Brong. t. ii. p. 164. — Fas- 
riger Rotheisenstein, Karsicn, Tabel. s. 66. — Fasriger Blut- 
stein, llaus. s. 106. — Fibroiis Hematite, Kid, vol. ii. p. 171« 
— F^r oligiste concretionne, II any , Tabl. p. 9^* — Fasriger 
Rotheisenstein, or Rothglaskopf, Hoff. b. iii. s. 246. — Red 
Hematite, Aikin, p. 100, 

Ejctcrnal Characters. 

Its colour is \isually intermediate between brownish-red 
and dark stcxd-grcy. Some varieties incline to blood-red, 
others to dark steel-grey, and others to bluish. 

It occurs most frequently massive^ reniform, botryoidal, 
stalactitic, and globular ; also in distinct concretions, which 
are straiglit, delicate, and .stellular or scopiform fibrous ; 
these arc collected into large, small, and fine angulo-gra- 
nular, and U'aversed by others which are curved lamellar ; 
more rarely it occurs in cuneiform prismatic concretions. 
Sometimes in supposititious crystxils, as in double six-sided 
pyramids fix)m calcareous-spar. 

O 2 


iThe 
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The external surface is generally rough and glimmering, 
seldom smooth and shining ; that of the concretions is ei- 
ther smooth or streaked, and the colour inclines to iron- 
black, with a shining and metallic lustre. 

Internally it is usually glistening, which sometimes passes 
into glimmering, and the lustre is semi-metallic. 

The fragments arc commonly cuneiform, seldom, as in 
the coarse fibrous, splintery. 

It is opaque. 

The streak is always blood-red. 

It is hard, passing into semi-hard. 

It is brittle, and rather easily frangible. 

Specific gravity, 4.740, GellerL — 5.005, Kirwan.— 
4.8983, Brisson, — 4.840, Wiedemann. — 5.025, Ulhnann. 


Constituent Parts. 


Oxide of Iron, 

90 

94 

Trace of Oxide of Manganese. 



Silica, 

2 

2 

Lime, - - - 

1 

a trace. 

Water, . . . 

3 

2 


96 

98 


Dauhuisson^ Ann. de Chimie, Sept. 1810. 


Geognostic Situation. 

It occurs in every situation where the compact kind is 
found, and like it in veins, beds, and lying masses (liegendt 
stockej that approach in magnitude to mountain-masses, 
princij}al]y in jiriniitive mountains, but also in transition 
and secondary mountains. The diflerent kinds frequently 

occur 
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[Suhsp. 2 . Red Ir<m^ore,^^h Kind^ Fibrous Red Jron-we or Red Hematite. 

occur together, both in beds and in veins : in veins, it is 
the compact and ochry that predominate ; the hematite oc- 
curs principally in drusy cavities, the walls of which are 
incru^ted with the scaly kind. 

Geographic Situation. 

Europe . — It occurs in veins that traverse sandstone at 
Cumberhead in Lanarkshire ; in veins in secondary green- 
stone at Salisbury Craigs, near Edinburgh ; at Ulverstone 
in Lancashire; in Cumberland; and also in Devonshire ; 
and near Bristol in Gloucestershire. It is found in consi- 
derable quantity in Saxony, from Bcrggieshiibel to Voiglit- 
land ; in Bohemia, but not so abundantly as in Saxony ; 
Bareuth ; Wolfsteiii in the Palatinate; Silesia; Lautcr- 
berg, Walkenricd, Andreasberg, Wernigerodc in the 
Ilartz ; and Salzburg. 

Asia . — In Siberia. 

America. — Mexico. 


Uses. 

It affords excellent malleable and cast iron ; and wlieu 
ground, it is dso used for jxJishing tin, silver, and gold 
vessels, and for colouring iron brown. 

Observations. 

The name Hcnmiiie., which is derived from the Greek, 
mnguiSj was given to this ore of iron from its ivd 
colour. 


TUrd 
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Third Subspecies. 

Red Clay Iron Ore or Stone. 

This subspecies is divided into four kinds, viz. Ocliry 
Red Clay Ifon-ore, Columnar Red Clay Iron-ore, Lenti- 
cular Red Clay Iron-ore, and Jaspery Red Clay Iron-ore. 

First Kind, 

Ocliry Red Clay Iron-Ore, or Red Chalk. 
Roethel, Wei'ner. 

Oclira Ferri rubra, cretacea solida, rubrica, Wall, t. ii. p. 260 , 
— Rother Eisenokker, Wid, s. 813. — Argilc martiale rouge, 
Sanguine ou Crayon rouge, De Born, t. ii. p. 230. — Rothel, 
Enm, b. ii. s. 350. — Argile ocreuse rouge gi‘aphique, Haiitj, 
t. iv. p. 445, 446. — Le Crayon rouge. Brock, t. ii. p. 271* — 
r Rothel, Renss, b. iv. s. 124. Id, End, b. i. s. 251. — Rother 
Thoneisenstein, Suck, 2ter th. s. 289. — Rothel, Bert. s. 425. 
Id, Mohs, b. iii. s. 418. Id, Leonhard, Tabel. s. 66. — Ochri- 
ger Thoneisenstein, Karsten, Tabel. s. 66. — Rothel, Hoff, 
b. iii. s. 275 . 


External Characters, 

Its colour is light brownish-red, which sometimes inclines 
to clj^rry-red. 

It occurs massive. 

The principal fracture is glimmering ; the cross fracture 
is dqJL 

The principal fracture is rather thick slaty; the cross frac- 
ture is fine earthy. 
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[Suhs* 3. Red Clay Iron-ore^ — Kind^ Ockry Red Clay Ironware or Red Chalk. 

The fragments are sometimes tabular, and sometimes 
splintery. 

Its streak is pale blood-red. 

It is soft, and very soft. 

It soils, and writes. 

It is rather scctile. 

It is easily fran^ble. 

Specific gravity, 3.391, 3.1391, Brumi. 

3.805, Ullmann. — 3.109, Breithaupt 

Chemiced Characters. 

Exposed to a red heat, it decrepitates and becomes black; 
at the temperature of 159° it melts into a gi*eenish-grey 
spumous enamel. 

Gcognostic SUuatim. 

It occurs in thin beds in clay-slate and grey-wacke-slatc. 

Geographic Situation, 

Europe, — It occurs in Hessia, Thurijpgia, Upper Lu- 
satia, Silesia, and Salzburg. 

Asia, — Jclschansk in Siberia. 

Uses, 

It is principally used for drawing. The coarser varie- 
ties arc used by the carpenter, the finer by the painter. 
It is either used in its natural state, or it is pounded, 
washed, and mixed with gum, and cast into moulds. The 
crayons thus formed, when intended for coarse drawings, 
are mixed with but a small portion of gum ; but those 
which arc to be used for small and delicate drawings, with 
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a much greater proportion, in order to give them sufficient 
hardness. 


Observations. 

1. It is usually called Red Chalky or Reddle. 
S. It is never smelted as an ore of iron. 


Second Kind. 

Columnar Red Clay Iron-Orc. 

Stiinglicher Thoneisenstein, Werner. 

Id. Werner, Pabst. b. i. s. l67* — ^Var. of Gemeiner Thoneisen- 
stein, Wid. s. 825. — Columnar or Scapiform Iron-ore, Kinn. 
vol. ii. p. 1 7d* — Fer oxide rouge bacillaire, Haiiif, t. iv. p. 1 07* 
— Le Fer argillciix scapiforme. Brock, t. ii. p. 273. — Stiin- 
glicher Tlioneisenstein, Revss, b. iv. s. 115. Id, Lud, b. i. 
s. 251. Id. Suck. 2tcr tli. s. 283. Id. Bert. s. 422. Id. Mohs^ 
b. iii. s. 4]<). Id. Lcofikard, Tube), s. 66. — Fer terreiix ar- 
gilleux bacillaire, Brojig. t ii. p. 1 73. — StiingHcher Blutstein, 
Haus. s, I06. — -‘Stiinglicher Thoneisenstein, Kar.sicn, Tabel. 
s. 66. Id. Hoff. b. iii. .s. 278. — Columnfir Clay Ironstone, 
Allan, p. 104. 


External Characters. 

Its colour is brownidi-red, which passes on the one side 
into cherry.rcd, and on the other into black. Sometimes 
it lias a faint columbine tarnish. 

It occurs massive, and also in columnar distinct concre- 
tions, which are straight or curved, and thick or thin ; 
usually parallel ; sometimes scopiform diverging ; and al- 
so jointed. 


The 
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[Svbap.^, Red Clay Irwn^e^ — %d Kind^ Columnar Red Cloy Iran^vre, 

The surface of die concretions is rough and dull. 

The streak is blood-red. 

It is soft. 

It is brittle, and uncommonly easily frangible. 

It adheres slightly to the tongue. 

In single pieces it ^ves a ringing sound. 

It feels very rough. 

Specific gravity 3.186-6.488, Breithaupt 
Chemical Characters, 

It becomes black before the blowpipe, bubbles up with 
borax, and communicates to it an olive green and blackish 
colour. 


Constituent Parts. 


• 

Oxide of Iron, 

50.00 

Water, - - - 

13.00 

Silica, - • - 

32.00 

Alumina, - . - 

7.00 


Brocchi^ Trattato, &c. vol. ii. j>. 119. 

Geognostic and Geographic Situations, 

It is a rare mineral, and is in general a pseudo-volcanic 
product ; for it occurs along with earthy-slag, porcelain- 
jasper, and bumt-clay, in the neighbourhood of pseudo* 
volcanoes. 

It is found at Hoschnitz and Delau, in the Saatzer 
circle, Straska and Schwintshitz in tl^e circle of Leutmeritz 
in Bohemia; Amberg in the Upper Palatinate ; Dutweiler 
in Saarbruck. ' 


Third 
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Third Kmd. 

Lenticular Red Clay Iron-Ore. 

Linsenformiger Thoneisensteln, Wer7ic7\ 

Id, Werticr, Pabst. b. i. s. l67* Id. Wid, s. 82(j.~Acinose Iron- 
ore, Kirrv. vol. ii. p. 177* — Komiger Thoneisenstein, Emm, 
b. ii. s. 34*2. — Le Fer argilleux grenu ou lenticulairc. Brock, 
t. ii. p. 274). — Kbrniger Thoneisenstein, Rcuss, b. iv. s. 120. 
— Innseiifbrmiger Thoneisenstein, Lud. b. i. s. 252. Id, 
Suck, 2ter th. s. 285. Id. Bert. s. 423. Id, Mohs, b. iii. 
8. 420. Id. Leonhard, Tabel. s. 66. — Kbrniger Thoneisen- 
steiii, Karsien, Tabel. s. 66. — Kbrniger Blutstein, Haus, s. 106. 
— Kbrniger Thoneisenstein, Hoff', b. iii. s. 283.— Lenticular 
Clay Ironstone, (in part), Aikin, p. 104, 

External Characters, 

Its colours are brownish-red, and reddish-brown. 

It occurs massive, and in distinct concretions, which are 
lenticular. 

Internally it ''is always strongly Fenii-inctallic gllnuner- 
ing, which passes into glistening. 

On account of the smallness of the concretions, it is diffi- 
cult to ascertain the kind of fracture, yet it appeal's to be 
sometimes fine earthy, and sometimes slaty. 

The fragments are indeterminate angular, and blunt- 
edged. 

It yields a red-coloured streak. 

It is soft ; some varieties pass into very soft ; others into 
semi-hard. 

It is brittle, and easily frangible. 

Specific gravity, 3*770, 3.810, t//i!mawn.~3.655, BrciU 

hattpL 


Phjskal 
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3. Red Clay Iron-ore^ — 3rf Kind, Lenticular Red Clay Ironware, 

Physkal Character, 

The black variety is slightly affected by the magnet. 
Constituent Parts, 


Prom Radnitz in Bohemia. 


Oxide of Iron, 

64.0 

Alumina, 

93.0 

Silica, 

7.5 

Water, 

1 

t 

C;i 

b 


99.5 


Lampadkes. 


Geognostic Situation, 

It occurs principally in beds in an amygdaloid, subordi- 
nate to clay-slate and grey-wacke. 

Geographic Situation, 

It is found in considerable abundance in. Bohemia. 

Uses. 

It melts excellently, and affords a malleable iron nearly 
as good as that obtained from the best kinds of red iron- 
ore. It also affords excellent cast-iron. 


Fourth 
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Fourth Kind. 

.yaspery Red Clay-Iron-Ore. 

Jaspisartiger Thoncisenstein, Werner. 

.Mspisartiger Thoneisenstein, Rettss, b. iv. s. 126. Id. Ltid. 
b. i. s. 252. Id. Suck. 2tcr th. s. 290. Id. Mohs, b. iii. s. 422. 
Id. Leonhard, Tabel. s. 66. Id. Karsten, Tabel. s. 66. — Jas- 
pisartiger Gelbeisenstein, Haus. s. 107 Jaspisartiger Thon- 

cisenstein, Hoff. b. iii. s. 277* 

External Characters. 

Its colour is reddish-brown, sometimes passing int© 
brownish-red. 

It occurs massive. 

Internally it is feebly glimmering, sometimes approach- 
ing to glistening. 

The fracture is large and flat conchoidal. 

The fragments are rhomlandal, and sometimes cubical 
and trapezoidal. 

In the streak it becomes somewhat lighter. 

It is semi-hard. 

It is brittle, and rather easily frangible. 

Specific gravity 3.194, Breitiuiupt. 

Geogmstic and Geographic Situat\mts. 

It occurs at Fischau in Austria, where it forms consi- 
derable beds in a fleetz or .secondary formation. 


Ohservatious. 
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[Svhsp, 1, Ochry Brown JTrore-ore* 

Observatkms. 

1. Its hardness, and shape of its fragments, distinguish 
it from the otlier kinds of red clay iron-ore. 

2. It is named Jaspery^ on account of its resemblance t(^ 
jasper in external aspect. 


3. Prismatic Iron-Ore. 

Prismatisches Eisen-erz, Mohs, 

Braun Eisenstein, Werner, 

This species is divided into four subspecies, Ochry Brown 
Iron-orc, Compact Brown Iron-ore, Fibrous Brown Iron- 
ore or Brown Hematite, Brown Clay Iron-ore. * Bog Iron- 
ore. Pitchy Iron-ore. Iron-Sinter. 

First Subspecies, 

Ochry Brown Iron-Ore 

Ockriger Brauneisenstcin, Werner, 

i)chra ferri flava Wall. t. ii. p. 258. — Oclua ferri fusca. Ibid. 
p. 344. — Braune Eisenokker, Wid, s. 819 — Brown Iron- 
Ochre, Kirw. vol. ii. p. 167* — Braune Eisenokker, Emm, b. ii. 
s. 327. — Fer oxyde rubigineux pulverulent, Hauy, t. iv. 
p. 108. d. — L'Oere de Fer brune, Brock, t. ii. p. 263. — Oc- 
kriger Brauneisenstein, lieuss^ b. iii. s. 96. Id, Lud. b. i. 
.s. 248. Id. Suck. 2ter th. s. 275. Id. Bert, s. 412. Id. Mohs, 
b. iii. s. 394. Id. II ah. s. 119- Id, Leonhard, Tabel. s. 65. 
— Fer oxyde bnin ocreux, Brong. t. ii. p. 172. — Ochriger 
Brauneisenstein, Karsien, Tabel. s. 66. Id. Haus. s. 108. — 
Fer oxyde pulverulent.? Haily, Tabl. p. 98.-^Ockriger Braun- 
eisenstein, 
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eisenstein, Hoff. b. iiL s. 254. — Ochrey Brown Iron-ore^ 
Aikin, p. 102. 


External Characters. 

I4s colour is light yellowish-brown. 

It occurs massive and disseminated. 

Internally it is dull. 

The fracture is coarse earthy, sometimes approaching to 
uneven. 

It retains its colour in the streak. 

It soils slightly. 

It is very soft. 

It is scctile, and easily frangible. 

Constituent Parts * 


Peroxide of Iron, 

1 

t 

00 

Water, 

. 12 

Silica, 

5 


100 

Daubuisson^ Ann. de Chiin. 
Septembre 1810. 

Geog nostic S Uuaticyn . 

It occurs along with the compact and fibrous subspecies. 
Oeog raphic Situettion. 

it IS found at Shotover Hill in Oxfordshire ; Kongsberg 
and Arendal in Norway ; Iberg, near Grund in the Hartz ; 
Grosskamsdorf in Saxony ; Nassau ; Orpes and Kupfer- 
berg in Bohemia; tipper Palatinate; Rott in Bavaria; 
Hiittciiberg in Carinthia ; Salzburg. 


Uses. 
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[5u&jrj9. 2 . Compact Brown /ron-or*. 

Uses. 

It affords excellent bar-iron. 


Second Subspecies, 

Compact Brown Iron-Orc. 

Dichter Brauneisenstcin, Weruer, 

hi. JVerncr, Pabst. b. i. s. l 60 . Id, Wid, s. 815 — Compact 
Brown Ironstone, Mirrv. voLii. p. l65. — Dichter Brauneisen-* 
stein, Entm, b. ii. s. 821. — La Mine de Fer brune compacte, 
Brock, t. ii. p. 259* — Dichter Brauneisenstein, Reuss, b. iv. 
s. 98. Id, Lud, b. i. s. 24?. Id, Suck, 2 ter th. s. 247- Id, 
Bert, s. 410, Id, Mohs, b. iii. s. 894. — Dichter Brauneisen-* 
stein, HuIk b. Id. Leonhard, Tabel. s. 65 . — Fer oxide 

brun compacte, Brong, t ii. p. l68. — Gemeiner Brauneisen- 
stein, Karsten, Tabel. s. 66.-— Dichter Brauneisenstein, HauSi 
s. 108. Id. Hoff. b. iii. s. 25^.— Compact Brown Iron-ore, 
Aikin, p. 102. 


External Characters, 

Its colour is yellowish-brown and clove-brown. It fre- 
quently exhibits a pavonine and bronze-like tarnish. 

It occurs massive, dissejninated ; frequently also cylin- 
drical ; and very rai'ely in supposititious crystals, of which 
the following are known ; 

1. Small cube, from common iron-pyrites. 

% Pentagonal dodecahedron, from common iron-py- 
rites. 

3. Double four-sided pyramid, from radiated pyrites. 

The crystals are middle-sized and small ; the varieties 

1 , 
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1, are generially imbedded in a porphyritic manner, and 
the variety 8. is often aggregated in druses. 

The cubes are alternately streaked. 

Externally it alternates from shining to dull. 

Internally it is dull, or seniimetallic glimmering. 

The fracture is most commonly even, sometimes also 
fine-grained uneven. 

The fragments are indeterminate angular, and more or 
less blunt-edged. 

The streak is yellowish-brown, passing into ochre-yel- 
low. 

It is semi-hard, sometimes inclining to soft. 

It is rather brittle, and easily frangible. 

Specific gravity, 8.5027, the cubic, \ . 

^ A 1 Juff iSSOfl* 

8.4771, i 


8.551, from Bayreuth, ) 
8.758, from tlie Tyrol, J 
3.078, Wiedemann, 

8.40, Daubuissan, 


Kirwan, 


Chemical Characters, 

Before the blowpijie, its colour darkens, and it becomes 
magnetic ; to glass of borax it communicates an olive-green 
colour. 

Constituent Parts. 



Bergzabern. 

Viedesws. 

Pyrenees. 

Peroxide of Iron, 

84 

81 

81 

Water, 

11 

12 

11 

Oxide of Manganese, 

1 


a trace 

Silica, 

- 2 

4 

2 

Alumina, 

- 

- 

a trace. 


98 

97 

94 

Daubuissan^ Annal. de Chim. 

Sept. 1810. 


Geognostic 



OltD.2. 0B.E.1 SP.3. PEISMATIC TUON-OKE. 229 

[Subsp, 2. Compact Brown Iron-me. 


Geognostic Situation. 

It occurs in the same geognostic situation as the ibllow- 
ing subspecies. It is always accompanied with ochry and 
fibrous brown iron-ore. 

Geog raphic Situation. 

Europe. — It is found near Sandlodge in Mainland, the 
largest of the Shetland Islands ; in Derbyshire ; I^auter- 
berg, and Blankenburg in the Hartz ; Schmalkalden in 
Hessia; Saye and Altenkirchen in Westerwald; Schwarzen- 
berg, Schneeberg, Scheibenberg, Grosskamsdorf, Voights- 
berg in Voightland ; Sahlberg, Konitz, and Suhl, in Thu- 
ringia ; Nassau ; Kupferberg, Auspaner mountains near 
Pressnitz ; Wis^crschan near Toplitz ; Stiahlan near Ra- 
kowa in Bohemia; gold mine near Schreiberau, Silesia; 
Upper Palatinate ; Lower Palatinate ; Dutchy of Deux- 
Ponts ; Naila in Bayreuth ; Suabia ; Tyrol ; Salzburg ; 
Stiria ; X'cllach, Hiittenberg, and Eisenaach, in Cariiithia ; 
Hungary; Transylvania; France. • 

Asia. — Beresof and C -alharinenburff in Siberia. 

o 

America. — United States. 

Uses. 

It affords alx)ut 50 per cent, of iron. It is easily fu- 
sible. It affords excellent bar-iron. 

Observations. 

It is distinguished from Compact Tile-ore by its colour; 
from Compact Hepatic-ore by inferior specific gravity. 


VoL. Ill, 


p 


Third 
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Third Subspecies, 

Fibrous Brown Iron-Ore, or Brown Hematite. 

Brauner Glaskopf, Werner. 

Id. Werner j Pabst b. i. s. l6l. Id. Wid. s. 817* — Brown He- 
matite, Kirw. vol. ii. p. ibS. — Brauner Glaskopf, Emm. b. ii. 
s. S23, — Fer oxide Hematite brun, Haiiif, t. iv. p. 1 05. — L'He- 
inatite brun, Brock, t. ii. p. 26 l. — Fasriger Brauneisenstein, 
Benss, b. iv. s. 98. — Brauner Glaskopf, Liul. b. i. s. 248. Id. 
Suck. Qter th. s. 273. Id. Bert. s. 41 1. Id. Mohs, b. iii. s. 400. 
— Fasriger Brauneisenstein, Hah. s. 120. — Fer oxyde brun 
fibreux, Brong. t. ii. p. l68. — Fasriger Brauneisenstein, Kar- 
sten, Tabel. s. 66. Id. Hafts, s. 107* — Brown hematitic Iron- 
ore, Kid, vol. ii. p. 176. — Fer oxide hematite, & Fer oxide 
noire vitreux, Hatty , Tabl. p. — Fasriger Brauneisenstein, 

Hoff. b. iii. s. 258. — Brown Hematite, Aikin, p. 101. 

EMcrnal CJuiracters. 

The surface of tlie fresh fracture is clovc-brown, which 
in some varieties passes into blackisli-brown, hair-brown, 
and in others into yellowish-brown. The external surface 
is tarnished velvet-black and bluish-black ; sometimes also 
stcel-gi'cy, pinchbeck-bn>wn, pavonine, and iridescent. 

It seldom occurs massive, more frequently stalactitic, co- 
ralloidal, reniform, Ix^tryoidal, tuberose ; sometimes also 
cyhndrical, fructicosc, dendritic, large and snuill cellular ; 
also in distinct concretions, which arc delicate fibrous, and 
generally stellular and scopiform : these are collected into 
other concretions wliich are longish granular and lamellar, 

and 
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[Suhsp, 3i Fibrous Brown Iron-ore or Brown Hematite* 

and the lamellar intersect the granular concretions. It some- 
times occurs in double six-sided pyramids, being suppositi- 
tious crystals from calcareous-spar; and alst)intrue crystals, 
U"he primitive form is an oblique four-sided prism, the di- 
mensions of which liave not been ascertained. This prism 
occurs in small capillary crystals, which form druses. 

The external surface of the particular external shapes is 
somelimes sm(x>th, sometimes granulated, but seldom rough 
or drusy. 

Externally it is usually splendent. 

Internally it is glimmering, sometimes passing into glis- 
tening ; and the lustre is intermediate between pearly and 
resinous. 

The fragments are sometimes splintery ; sometimes 
wedge-shaped : seldom indetermipate angular. 

It is generally opaque; the browmish-black variety is 
weakly translucent on the edges. 

I'he streak is pale yellowish-brown. 

It is harder than a{mtite, but not so hard as felspar. 

It is brittle, and easily frangible. ^ 

Specific gravity, 3.789, GeUert. — 3.951, A'/Vky/w. — 4.0529, 
Wkdeman ?i . — 3. 764, Breiihaupt. 

Chemical Characters. 

It l>ccomes black before the blowpipe, and dissolves with 
€ome ebullition in glass of borax, to which it communicates 
an olive-green colour. 


P S 


ConstUuent 



GEN. 9. IEt)N.ORE. 


[CL. 3. METAL. MIN. 


2sa 


Coyistitnent Paris, 



Fibrous. 


Resinous and Conchoidal. 

Bergzabern. 

Viedessos. 



Peroxide of Iron, 

79 

82 

Oxide of Iron, 

80.25 

Water, 

15 

14 

Water, 

1 

o 

o 

Oxide of Manganese, 

2 

2 

Silica, 

3.75 

Silica, 

3 

1 


99.00 


99 

99 

Fau^uflin, Haliy, Tabl. 


Dauhuiaaon^ Ann, de Chim. Sept. 1810. Comp. 274. 

Observations. 

BroMii Iron-ore is reiulily distinguished from Red Iron-- 
ore^ by its yellow streak, and inferior s|x?cific gravity; 
also by the water which it contains, it being a hydrate of 
iron : further brown iroij-ore is generally associated with 
sparry iron, but rarely with red iron-ore. 

Chemical Properties.^ Geognostk and Geographic Situa- 
tions of the three preceding Subspecies, 

A. Chemical Properties y Sfc, 

1. These subspecies of iron-ore melt easily, and afford 
usually from 40 to 60 ])er cent, of iron. The cast-iron 
which they afford is indifferent, and the vessels made of it 
are not so fine as those manufactured from the cast-iron of 
red iron-ore, and other ores of iron. The wrought iron 
obtained from these ores is very malleable, and at the 
same time hard : hence it is advantageously used in cases 
where softer iron would not answer. It also affords excel- 
lent steel, which is conjectured to be owing to the manga- 
nese it contains. 

2. When they are intermixed with quartz, they afford a 
cold-short iron; but if with copper-pyrites, a red-short 


iron 
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l^Suhsp, 3* Fibrous Brown Iron-ore or Brown Hematite. 

iron. It would appear, however, to require a greater 
quantity of sulphur to produce red-short iron from these 
subspecies than from most of the other ores of iron, and 
this is conjectured to be owing to the manganese which 
they contain. 

3. They melt usually without a flux ; and when one is 
necessary, clay-slate is that which is generally used. 

B. Geognostic Situation. 

'They occur in primitive, transition, and secondary moun- 
tains, but more frequently in the two latter : and when in 
primitive mountains, in those only which are considered as 
of newer formation. Their repositories arc veins, beds, len- 
ticular masses (liegtnde stoke and mounUiin-masses ( stake 
gehirgv ). When they occur in.veins and lying masses, the 
comj)act and ochry subspecies form the principal part of the 
mass. The brown hematite occurs often in cavities in these 
veins or beds. They are usually accompanied witli sparry 
iron, calcareous-spar, brown-spar, and heavy-spar ; less fre- 
quently with black hematite, and rarely wi^li cjuartz, and red 
iron-ore. Quartz, which (X«urs so frequently with red iron- 
ore, seldom apjx'urs with brown iron-ore : on the contrary, 
it is accompanied with heavy-sjmr, calcareous-spar, and in 
some places with fluor-spar. 

C. Gt offraphk Situation, 

Europe . — They occur in veins in sandstone, along with 
heavy-spai’, at Cumberhead in Lanarkshire ; in a similar 
rejxjsitory in Mainland, one of the Shetland Islands; and 
in the Island of Hoy, one of the Orkney grouj). Small 
veins filled with these oi’es ai'e met with in the floetz green- 
stone of Salisbury Craigs^ near Edinburgh, They also oc- 
cur 
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cur at Schneebrg, Sclieibenberg and Kaschau in the Erz- 
gebirge ; and at Kamsdorf, where they (principally tlie 
ochry subspecies) occur in floetz rcxks, in beds, which are 
sometimes so thick th^t they nearly fonn lying masses. A 
part of this deposition passes into Schwarzburg, as far as 
Pdnitz, and even reaches to Heniieberg, wlicre there are 
veiy extensive ironworks. Further, they are iound in very 
considerable cjuantity all around the Fichtelgebirge, and 
there are ironworks for smelting these ores, both on the 
Saxon and Bolieinian sides, and in that j)art of it which 
belongs to Bayreuth. They cxcur in beds in the lT|)j)er 
Palatinate, and in Franconia. Tliey are less abundant in 
the Hartz, where, at I berg near Griiii, the ochry brown 
iron-ore cKcurs in putzmwerke in limestone. V erv consi- 
derable mines of these ores arc met with in Nassau, Hes- 
sia, and Westerwald ; and they also occur in the Tyrol, 
Carinthia, Stiria, Upper Italy, and in the southern pro- 
vinces of France. 

It may be remarked, that northern countries, such as 
Sweden and Eajtland, which possess so great an abuiulance 
of magnetic iron-ore and specular iron-ore, contain but 
small quantities of this sjiecies, which occurs so abundantly 
in the Hartz, Stiria, Carinthia, Hungary, Saxony, West- 
phalia, the county of Nassau, and other districts. 


Fourth *S'u/j^spcd(%s. 

Hrowii Clay Iron-Ore, 

This subspecies is divided into five kinds, viz. Comnum 
Brown Clay Iron-ore, Pisiform Brown Clay Iro!i-ore, Tle- 

niform 
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[Suhap, 4. Brown Clap Iron^ore^ — lat Kind^ Comnum Brown Clap Iron-ore, 

niform Brown Clay Iron-ore, Granular Brown Clay Iron- 
ore, and Umber. 


First Kind, 

Common Brown Clay Iron-ore. 

Gemeiner Gelbeisenstein, Haus, b. i. s. 282. 

Exteimal Characters. 

Its colours are yellowish-brown and yellowish-grey ; also 
ochrc-yellow. 

It occurs massive. 

Internally it is dull or feebly glinunering. 

The fracture is large and flat conchoidal ; also even and 
uneven. 

It is opaque. 

The fragments are indeterminate angular and blunt 
edged. 

Its streak is brown, inclining to grey. * 

It is soft ; or soft passing into semi-Iiard. 


Constituent Patis. 


Oxide of Iron, 

69 

Oxide of Manganese, - 3 

Water, 

13 

Silica, 

10 

Alumina, 

1 

1 

Daubumon^ 

Annal. de Cliiiu. Sept. 


Gec^nostio 
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Geogiiostic and Geographic Situations. 

It occurs in England ; also in Saxony, Bohemia, Silesiq^ 
and West])lialia, in beds in secondary rocks. 


Second Kind. 

Pisiform Brown Iron-Ore or Pca-Orc. 

Bohnerz, Weinier. 

Minera Ferri subaquosa globosa. Wall. t. ii. p. 25?. — Mine de 
Fer eii grains, Jlwnc de Liale, t. iii. p. 300. — Bohnerz, B Vr- 
?ier^ Pabst. b. i. s. U)8. Id. If id. s. 827* — Pksilbnn or granu- 
lar Ironstone, K/rn\ vol. li. p. 178.— -Bolnierz, A’/w?//. b. ii, 
s, 847. — Fer oxyde rubigineux globulifonne, llauij, t. iv. 
p. 111. — Le Fer pisifonne, BriK'h. t, ii. p. 280. — Kuglicher 
Tlioneisenstein, lieuss, b. iv. s. l.'].>. Id. Ltid. b. i. s. 204. 
Id. Suck. 2ter th. b. ii. s. 288. Id. Deri. s. 424. Id. Moh.s, 
b. iii. s. 426*. — Hagelformig, kbrniger, thoniger Brauneisen- 
stein ; Braunes, Bohnerz, Hab. s. 122. — Bohnerz, Leonhard, 
Tabel. s. 67 . — Fer oxide brun granuleux, Drcmg. t ii. p. 170. 
— Kuglicher Thoneisenstein, Karsten, Tabel. s. Ku- 
glicher Gelbeisen.stein, Hau.s. s. IO 7 . — ]^c‘a-orc, Kid, vol. ii- 
p. 181. — Fer oxide globulifbmie, Iladf/, Tabl. p. q8. — Kbr- 
iiiger Gelbeisenstein, Hans. Handb. b. i. s. 281. — Bohnerz, 
Hoff. b. iii. s. 288. — Pisiform Clay Ironstone, Aikiu, p. 104. 

Ejcternal Characters. 

Internally its colour is yellowish-brown of diflerent de- 
grees of intensity, which sometimes passes into blackish- 
brov ij. Externally it is reildish, yellowisli, and liver brown, 
and sometimes yellowish-grey, which are, however, acci- 
dental^ 
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[Subsp, 4w Brown Clap Jron^ore^ — 2d Kind, Pisiform Brown Clap Ironware, 

dental;, as they depend on the kind of clay in which it is 
imbedded. 

It occurs in small spherical round grains, which are not 
hollow, and these arc composed of concentric curved lamel- 
lar concretions. 

Internally it jiasscs from dull to glistening, in such a 
manner that tlie centre of the grain is dull, and the lustre 
increases in strcngtli towards the surface ; the lustre is re- 
sinous. 

The fracture is fine earthy in the centre of the grain, 
but towards the surface even. 

The Iragments are indeterminate angular, and not par- 
ticularly vsharjvedged. 

The streak is yellowish-brown. 

It is soft. 

It is rather brittle, and easily frangible. 

Specific gravity, 3. 142, Brelthaupt. 


Constituent Parts, 


Pene, in the district 





of Gaillac. 


Mardorf. 


•Ilogau. 

Bcrri. 

Oxide of Iron, 

48 

tiO 

Oxide of Iron, 

53.00 

70 

Alumina, 

31 

13 

Oxide of Manganese, J .00 

trace 

Silica, 

lo 

12 

Alumina, 

23.00 

7 

Water, 

Q 

16 

Silica 

6.50 

6 


100 

100 

Water, 

14.50 

15 



98.00 

98 

Vauqudin^ Journ. 

MoUinghof 

Klaproth, Beit. b. iv. 

Daubuiason^ 

dcs Mines, 

xii. 

Crell's An- 

s. 131. 


Annul, dc 



nalen 1802, 



Chim. for 



8. 110. 



1810. 


Gcognosiic Sltmtion. 

It occurs in hollows in shell limestone. 

Geographic 
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Gcogi'apkic Situation. 

It is found at Galston in Ayrshire. On the Continent, 
it occurs at Eichstadt in Enanconia; Mardorf* near Horn- 
burg in Hessia ; Nardern, Duttlcngen, Heerbrechtlingen 
in Suabia ; Basle, Aarau near Bern, and in tlie J ura moun- 
tains, where it occurs in an extensive bed, which rests on 
limestone ; Salzburg ; Alsace, Burgundy, Liuigucdoc, &c. 
in France ; Dahnatia ; idso in Snioland in SAVcdeii. 

Uses. 

It yields from 30 to 40 per cent, of iron ; and at Aarau 
it supplies very considerable ironworks. In Dalmatia, it is 
said to be used by the inliabitants in place of shot. 

Observations. 

1. It is distinguislied from Renjform Brown Clay Iron^ 
ore by its form. 

2. It is named in Sweden, Myrmalm, Sjbmalm, Fennig- 
malm, and Skragmalm. 


Third Kind. 

llenifomi or Kidney-shaped BroAMi Clay Iron-orc. 

Eisennicrc, Wemer. 

^Etites, Wall. t. ii. p. 614. — Pierre d'Aigle, Bmw dc Lisle ^ t, iii. 
p. ,>00 — Eisenniere, Wemer, Pabst. b. i. s. I 67 . — Var. of 
Bolmerz, Wid. s. S27> — Nodular Ironstone, Kirw. vol. ii. 
p. 178 — Per limoneux spherddal, l)e Born, t. ii. p. 283. — 
Eiseiuiiere, Emm. b. ii. s, 344.r— Pierre d’Aigle, Lam. t. i. 

p. 245. 
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4. Brown Clay Jr on-ore, — 3c2 Kind, Ren* or Kidney-shaped Clay Iron-wCf 


p. 245. — Fer oxyde rubigincux geodique, Hauy, t. iv. p. 107, 
&c. — Le Fer reniforme. Brock* t. ii. p. 278. — Eisenniere, 
lieuss, b. iv. s. 132. Id, Lud. b. i. s. 253. Id, Such 2tcr th. 
8. 286*. Id. Bert. s. 423. Id. Mohs, b. iii. s. 425. Id. Leonhard, 
Tabel. s. 6'7* — Fer oxide brun aetite, Brong. t. ii. p. 169* — 
Schaaliger Thoneisensteirij Karsien, Tabel. s. 66. — Schaaliger 
Gelbeisensteirij Haus. s. IO7. — ..Elites or Eaglestone, Kul, 
vol. ii. p. ISl. — Fer oxyde geodique, Haiiy, Tabl. p. 98. — 
Eisoimiere, Hoff, b iii. s. 286. 

External Characters. 

Its colour is yellowish-brown, but it shews various de- 
grees of intensity, even in the same specimen : externally 
it is darker, approaching to l)lackish.brown ; internally the 
colour is very and sometimes it includes an ochre- 

yellow kernel. 

It occurs massive, in irregular single balls, also in renl- 
form, lenticular and elliptical Ibrnis, which are sometimes 
liollow. These forms arc comjK)sed of concentric lamellar 
concretions, which often include a lfX)se nodule. 

'^rhe lustre of the external layers is glimmering and semi- 
melallic ; that of the internal layers is dull ; the surface of 
the concretions is rough and glimmering. 

The fracture towards the interior is tine earthy ; towards 
the exterior, even ; in the dark yellowish-brown varieties, 
nearly conchoidal ; that of the (X*hrc-yellow, even, 

Tlui IVagMK'uts m* indeterminate angular. 

Tile external layers are soft, sometimes inclining to semi- 
hard ; the internal very soli, sometimes inclining to friable. 

The streak is pale yellowish-brown, bordering on ckIiiv- 
yellow, and is glistening. 

It is rather sectile, and easily frangible. 


Constituent 
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340 


Constituent Parts. 


Peroxide of Iron, . - - 

76 

78 

Water, . - - - 

14 

13 

Silica, - . « ^ « 

5 

7 

Oxide of Manganese, 

2 

trace 

Alumina, , . . . 


1 

Lime, 


trace 


97 

99 


Davfmh'son, Ann. d. Chiuiic for 1810 


Geoiinostic Situatiun. 

It occurs imbedded in ironshot clay, in secondary rocks 
of different kinds, and also in loam and clay beds that lie 
over black coal. 


Geographic SiUiatUm, 

Europe , — It is found in different places in the counties 
of Mid-Lothian and East Lothian ; at C()lebr<H)kedale in 
England ; NotH^ ay ; Denmark ; at ^Vehrau in Ll>l)er Lau- 
sitz; Bohemia; Upper Palatinate; 0[)peln, Beuthen, Tar- 
nowitz, ill Silesia; Mountains of Cracau in Poland; Tran- 
sylvania; and France. 

Asia, — Siberia. 


Uses, 


It is one of the liest kinds of ironstone, yields an exc.el- 
lent iron^ and is smelted in many places. 


Fourth 
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Fourth Kind. 

Granular Brown Clay Iron-Ore. 

External Characters. 

Its colour is yellowish and reddish-brown. 

It occurs njassive, and in small globular united grains. 
The fracturi' is thick slaty. 

The streak is ycllowish-browm. 

It is soft. 

It is rather brittle, and very easily frangible. 

Specific gravity, 3.005, Brtitliaupt 

Gcognostic and Geographic Situations. 

It occurs in beds between the red sandstone of the salt 
formation and tlic lias limestone. It often contains petri- 
iactioiis of shells. It is found in Bavaria, Salzburg, the 
Tyrol, and France. 

Uses. 

It affords alx)ut 40 per cent, of good iron 


Fifth Kind. 

Umber. 


External Characters. 

Its colour is clove-browm, which passes into blackish- 
brown and yellowish-brown. 


It 



gkn.9. iron-ore. [cl. 3. metal, min. 
It occurs massive. 

Internally it is dull or glimmering, and resinous. 

The fracture is flat conchoidal, passing into fine earthy 
Tlie fragments are blunt-tKlged. 

It is soft, inclining to verj’ soft. 

It is rather sectile. 

It soils strongly. 

It is very easily frangible. 

It feels meagre. 

It adheres strongly to the tongue. 

It readily falls to pieces in water. 

Specific gravity 2.060, Ullmann, 


Constituent Parts. 



From CyprUA 

Oxide of Iron, 

48 

Oxide of Manganese, 

20 

Silica, - « - 

13 

Alumina, 

5 

Water, - - - 

- 14 

100 


Klaproth^ Beit. b. iii. a. 140 

Geognastk and Geographic Situations. 

It occurs in beds in the Island of Cyprus. 

Uses. 

It is used as a pigment. 

OhservatwnSi 

Other minerals are known under the name Umlier, par- 
ticularly Earth-Coal, the Humus umbra of Wallerius. 


^ Bog 



ork.] 


* BOO moN-oRic. 248 

{Ui Kind^ Meadow or Friable Bog iroit-oro* 


* Bog Iron-Ore. 

Raseneisenstein, IVerfier. 

There are three kinds of this ore, viz. Morass-ore, 
Swamp-ore, and Meadow-ore. 


Fir.d Kind, 

Meadow-Ore, or Friable Bog Iron-Ore. 

iVIorastcrz, IVtTner, 

Id, Werner, Pabst b. i. s. l68. Jd, Wid, s. 830. — Morassy Iron- 
ore, Kirn\ vo^ ii. p. 183. — Moras^erz, Ennn, b. ii. s. 352. — 
For oxydo rubiginenx nia.ssif, JlaUi/, t. iv. p. 138. — La Mine 
cles Marais, ou le Morasterz, Brock, t. ii. p. 283. — Morasterz, 
lleuss, b. iv. s. 138. Id. J,ud, b. i. s. 251. Id. Mohs, b. iii. 
s. 4.31. Id, Leonhard, Tabel. s. 6'7. — Fer oxide liinoneux, Ic 
Mine des Marai.s, Brong. t. ii. p. ITL — Zerreiblicher Rasen- 
eiseiKstein, Korsten, Tabel. .s. (>(). — Lowland Iron-ore, Ki(L 
vol. ii. p. 182. — Moi'fisterz, HoJ)\ b. iy. s. 292. 


Ejctcnml Characters, 

Its colour is pale yellowish-brown, which frequently 
passes into ochre-yellow. 

It is soineliines friable, sometimes nearly coherent. 

The coherent varieties occur massive, corrixled, in grains, 
and sometimes tijberose. The friable is composed ol dull 
dusty particles. 

The colierent varieties are externally and internally dull. 

The fracture is earthy. 


It 
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It soils pretty strongly. 
It feels meagre, but fine. 
It is light. 


Observationft. 

It is characterised by colour, dull earthy aspect, and lov^' 
specific gravity. 


Secaiul Kind. 

Swamp-Ore, or Indurated Bog Iron-Ore. 

Sumpferz, Werner. 

Id. Werner, Pabst. b. i. s. l68. Id. Wid. s. 831. — Swampy Iron- 
ore, Kirw. vol. ii, p. 1 83.*— Sumpferz. Emm. b. ii. s. 353. — La 
Mine des Lieux bourbeux, ou le Sumpferz, Broch. t. ii. p. 283. 
—Sumpferz, Reuss, b. iv. s. 14*0. Id. Lud. b. i. s. 254. Jd. 
MoJis, b. iii. s. 43. Id. Leonhard, Tabel. s. 67 . — Per oxide 
limoneux, la Mine des lieux bourbeux, Brmg. t. ii. p. 174. — 
Verharteter R,aseneisenstein, Kar.^teji, Tabel. s. fid.— Siimpf- 
erz, Hoff. b. iii. s. 295. 

External Characters. 

Its colour is dark yellowish-brown, sometimes passing 
into dark yellowish-grey. 

It occurs corroded and vesicular, also amorphous. 
Internally it is commonly dull, but the darker varieties 
are glimmering, and sometimes even glistening. 

The fracture is earthy, sometimes passing into fine- 
grained uneven. 

The fragments are indeterminate angular, and blunt- 
edged. 

The 


9 . 
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[2d Kind, Swamp^we, or Indurated Bog Irm^u 
The streak is yellowish-brown. 

It is very soft. 

It is sectilc. 

It is easily frangible. 

Specific gravity, 2.944, from Sprottau, Kirwan, 
Observations. 

It is distinguished from the preceding kind by its greater 
specific gi’avity, and greater compactness. 


Third Kind. 

JMcadow-Ore, or Conchoidal Bog Iron-Ore. 

Wciscnerz, Werner. 

• 

Id. Werner, Pabst. b. i. s. iGS. Id* Wid. s. 832. — Meadow Iron- 
ore, Kirw. vol. ii. p. 1 82. — ^Wiesenerz, Emm. b. ii. s. 354‘.~ 
La Mine des Prairies, ou Ic Weisenerz, Brock, t. ii. p. 284.— 
Weisenerz, Rcuss, b. i v. s. 1 42. Id. Lud. b. i. s. 25fi. Id. 
Mohs, b. iii. s. 432. Id. Leonhard, Tabel. s. C?.— Fer terreux 
limoneux, la Mine des Prairies, Brong. t. ii. p. 174. — Musch- 
licher Raseneisenstein, Karsten, Tabel. s. G6’. — Limonite, 
Hau,K, s, 107 . — Weisenerz, Hq(f. b. iii. s. 297* 

Eladernal Characters. 

On the fresh fracture it is blackish-brown, which some- 
times passes into brownish-black. Externally it has diffe- 
rent colours, according to the earth in which it is found. 

It fxjcurs massive, in roundish grains, perforated, tube- 
rose, and amorphous. 

Intemally it extends from shining to glistening, and the 
lustre is resinous. 

Vol. III. 


Q 


The 
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The fracture is usually imperfect and small conchoidal^ 
from which it sometimes passes into small-grained uneven ; 
the uneven sometimes inclines to earthy. 

The fragments are indeterminate angular, and blunt- 
edged. 

It yields a light yellowislK-grey streak. 

It is soft. 

It is rather brittle, and easily frangible. 

Specific gravity 2.603, Karsten. 


Constituent Parts. 


Oxide of Iron, 66.00 

Oxide of Manganese, 1.50 
Phosphoric Acid, 8.00 
Water, - - Sfi.OO 


98.50 

Klaprothy Beit. b. iv, s. 127. 


Oxide of Iron, 61.0 

Oxide of Manganese, 7.0 
Phosphoric Acid, with 
a trace of Sulphur, 2.5 
Water, - - 19.0 

Silica, - - 6.0 

x\lumina, - 2.0 


97.5 

Daulnitsson.^ Annal. de 
Chilli. 1800. 

It would appear from tlie experiments of Vauquelin, that 
this ore also contains Chrome, Magnesia, Silica, Alumina, 
and Lime ; and the late experiments of l.esc herin sliew, 
that Zinc and Lead also occasionally (xcur in it. Tliese 
last mentioned ingredients must be accidental. — Vid. Annal. 
du Mus. t. viii. p. 435,-460. ; also Journ. des Mines, t. 31. 
p. 45. to 54. 


Geognostic Situation. 

This ore belongs to a very new formation. According 
to Werner, it is formed in the following manner The 

water 
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water which flows into marshy places is impregnated with 
phosphoric acid, formed from decaying animal and vege- 
table matter, which enables it to dissolve the iron in the 
rocks over which it flows, or over which it stands. This 
water having reached the lower points of the country, or 
being ]:x>ured into liollows, becomes stagnant, and by de- 
grees cvajxirates ; the dissolved iron being accumulated in 
quantity by fresh additions of water, there follow succes- 
sive depositions, which at first are yellowish, earthy, and of 
little consistence, and this is Mo7^^\s~ore ; but in course of 
time they become harder, their colour passes to brown, and 
thus Swarnp-orc is formed. After the water has complete- 
ly evaporated, and the swamp is dried up, the swamp-ore 
becomes much harder, and at length passes into Meadow- 
ore^ which is already covered with soil and grass 

From tlie jding observations, it is evident that there 
is a complete transition of’ the difierent kinds of bog iron- 
ore into each other, and that nuusses may be found in which 
we can observe the dilferent degrees of induration. 

Gcograph tv Situation 

It is found in various places in the llighlands of Scot- 
land, in the Hebrides, and Orkney and Shetland Islands. 
In Saxony it (x*curs at Torgau ; in Upper and Lower lai- 
satia ; in a part of the Mark Brandenburg ; in Mei klen- 
burg ; Pomerania; and in the kingdom of Hanover. It 
also extends through Prussia, Poland, Courland, laefiand, 
into Russia, and the southern parts of Sweden, parlieiilar- 
ly in Smoland, where it is found in very considerable (juan- 
tity. It is also found in small quantity in the northern 
Q 2 pai ts 


• In some of the Swedish lakes, this ore is deposited so abnndantl}’, that 
it is dredged iip every twenty or thirty years.— Vid. Swedenborg’s llegnunv 
Subterraneum. 
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parts of Westphalia ; in Silesia ; in tlie island of Seelond 
in the Baltic ; in the Upper Palatinate ; and Hungary. 

It occurs in general more abundantly in the northern 
than in the western and southern European countries. 

U^es. 

The three kinds of ore appear different is working. The 
Morass^re is the most eaaly fusible^ and also affords the 
best iron. The Meadow-ore is more difficultly fttsible. 
When melted with other ores of iron, red and brown iron- 
stone are to be preferred. Of these the ochry kind smelts 
the most adTantageou.sly ; but where these cannot be ol>- 
tained, and we are obliged to use the compact and hema- 
thical kinds, we must be careful that they be prc\aous- 
ly well roasted. Even in the first melting, bog-iron affords 
an iron for the finest kinds of cast -ware. Owing, however, 
to the phosphonc acid it c<mtains, this iron is not so te- 
nacbus as that obtained from some other ores. The malw 
leable iron prepared from tl^ mineral, has always a tenden- 
ey^he coM-short, and cm scarcely be used for plate-iron, 
and never for iron-wire. It is however well fitted for nails, 
because it takes a gcxnl point, and wekls weU. The usual 
8ux is limestone. 


♦♦ Pitchy Iron-Ore. 

Eisenpecherz, Hqff^mann. 

Triplit, Hausmann . — Mangan phosphate, Haiiy. — Eisenpeeft- 
era, Hoff', b. iii. s. 300. 

External Characters. 

Its colours are blackish-brown and brownish-black. 

It 
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It occurs massive and disseminated. 

Internally it is shining or glistening, and the lustre is 
resinous, inclining to adamantine. 

The fracture is imperfect flat conchoidal. 

The fragments are indeterminate angular, and sharj>- 
edged. 

It is translucent on the edges, or opaque. 

It is hard. 

The vstreak is yellowish-grey. 

It is brittle-, and easily frangible. 

Specific gravity, 3.562, BretthattpL — 3.4S0, Vauquelin, 


Constiiuent Parts. 


Phosphoric Acid, 

27 

Manganese, 

42 

Oxide of Iron, 

31 


100 


Vauquelin, Journal des Mines, 
N. 64. p. 299. 

Geognostic and Geographic Situations. 

It occurs at Chauteloube, near Limoges in France, in a 
quartz vein in granite, along with massive beryl. 

Observations. 

This mineral is different from the Eiscnpecherz of Kar- 
6tcn, of which a description follows. 


*** Iron-Sinter. 
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Iron-Sinter. 

Kiscn-Sintcr, JVe7me?\ 

Fer oxyde resinite, Haut/. — Eisenpccherz, Kaniai . — 
Hausinann. 


External Characters. 

Its colours arc yellowish, reddish, and hlackish-browii. 

It occurs massive, in crusts, reniform, and stalactitic ; 
and occasionally in thin and curved lamellar concretions. 

Internally it is shining or glistening, and the lustre is 
resinous. 

The fracture i.s flat conchoidal, sometimes inclining to 
even. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It alternates from transparent to translucent on tlie 
edges. 

It is soft. • 

It is rather brittle, and uncommonlv easily iranmble. 

Specific gravity 2.40, Karsten, 

Constituent Parts. 


Water, 

25 

88.25 

Oxide of Iron, 

(57 

55.0() 

Sulphuric Acid, 

8 

(i.Ho 


1(K) 

5)9.50 


Klaproth. 

Zclluer. 


G cognostic 
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Geognostic and Geographic Situations. 

It occurs in the galleries of old mines in Saxony and Si- 
lesia. 


Observations. 

1. It IS characterized by its colour, form, lustre, fracture, 
and low specific gravity. 

2. It is distinguished from Brown Iron-ore^ by its infe- 
rior hardness and weight ; and from Opal and Opal Jasper 
also by its inferior hardness, and more easy frangibility. 

3. It appears to be formed by the decomposition of iron- 
pyrites. 


Gi M S X.— MANGANESE-ORE 

Mangan-erz, Mohs. 

This Genus contains but one i?J)ecies, viz. Prismatic 
Manganese ore. 

1. Prismatic JMaiiganese-Ore. 

Prismatisches Mangan-erz, Mohs. 

This species contains three subspecies, viz. Grey Manga^ 
nese-orc, Black Manganese-ore, and Scaly Brown Manga- 
ncse-ore. 


First 
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First Subspecies. 

Grey Manganese-Ore. 

Grau Braunsteinerz, We7mer, 

This Subspecies is divided into five kinds, viz. Fibrous 
Grey Manganese-ore, Radiated Grey Manganese-ore, Fo- 
liated Grey Manganese-ore, Compact Grey Manganese-ore, 
and Earthy Grey Manganese-Ore. 

First Kind. 

Fibrous Grey Manganese-Orc. 

Faseriges Grau-Braunsteinerz, Weimcr. 

Haarformiges Grau-Braunstein, Mohs, b. iii. s. 449- Id. Hans. 

Handb. b. i. s. 290. — Faseriges Grau-Braunsteinerz, Ullmann, 

System. Tabell. Ubers. s. 402. 

Ea'ternal Characters. 

Its colour is dark steel-gi'cy, passing into iron-black. 

It occurs massive, clisseminatcd, in crusts, renifonn, l)o- 
tryoidal, also in distinct concretions, whiqh arc stellular, sco- 
piform, and promiscuous fibrous, and these again are col- 
lected into others which arc coarse granular or wedge-shaped, 
prismatic. It also occurs crystallized in very delicate ca- 
pillary and acicular crystals, and in very thin and long rect- 
angular four-aided tables, in which the longer terminal 
plan^jure set on obliquely. 

Tw Crystals are small and very small, and scopiformly 
or promiscuously aggregated. 

The lateral planes of the crystals are generally longitu- 
dinally 
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dinally streaked ; the surface of the particular external 
shapes is very delicately drusy. 

Externally it is glistening, passing into glimmering ; the 
crystals are shining and splendent. 

Internally it is glistening, or shining, and the lustre is 
metallic. 

The fragments are indeterminate angular, and blunU 
edged, or wedge-shaped. 

The streak is dull and black. 

It soils strongly. 

It is soft. 

It is brittle, and easily frangible. 

Geognostic and Geographic Situations. 

It occurs in several veins of brown ironstone in the Wes- 
terwald ; also at Stalilberg, near Schmalkaldcn in Saxony ; 
and Christiansand in Norway. 


Second Kind. 

lladiated Grey IMangajiese-Ore. 

Strahligcs Gran Braunsteinerz, Werner. 

Magnesia fuliginosa striata. Wall. Syst. Min. t. ii. p. 329.— 
Strahliges Grau Braunsteinerz, Wem.. Pabst b. i. 8.216. Id. 
Wid. s. 94^8. — Striated Grey Ore of Manganese, Kirw. vol. ii. 
p. 291*— Strahliges grau Braunsteinerz, Emm. b. ii. s. 522. 
Le Manganese gris rayonne. Brock, t ii. p. 414.— Manganese 
oxide metalloide, Hauy, t iv. p. 246. — Strahliges Graub|paun- 
steinerz, Reuss, b. i. s. 448. Id. Lud. b. i. s. 291. Id. Mohs, 
b. iii. s. 442. Id. Leonhard^ Tabel. s. 69*— Manganese me- 
taUoide chalybdin, Brotig. t, ii. p. 107— Strahliges Crrau 

Manganerz, 
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Manganerz^ Karsien, Tabel. s. 72. — Strahliger Braunstein, 

Haus. s. 1 08. — Manganese oxide metalloide gris, Haiiy, l^abl. 

p. 110. — Straliliger Grauer Braunstein, Hoff, b. iii. s. 138. — 

Grey Manganese^ Aikirii p. 131. 

External Characters, 

Its colour is dark steel-grey, which inclines more or less 
to iron-black, and in some rare varieties to pale steel-grey. 
It is sometimes tarnished with pitch-black, velvet-black, or 
tempered-steel colours. 

It occurs massive, reniform, botryoidal, disseminated; 
also in distinct concretions, which are scopiform and stellu- 
lar radiated, and these are again collocated into others w^liich 
are granular or wedge-shaped. It is somc?times crystal- 
lized. The primitive figure is an oblicjiie four-sided ])risni 5 
in wdiich the largest angle is about 1()0\ "J'he following 
are the secondary forms : 

1. Oblique four-sided prism, in which the obtuse 

edges are either bevelled or rounded oft*, so that 
it accpiires a reed-like f'orin. The ))rism is gene- 
rally variously mcxlified on the extremities. 

a. Prism flatly bevelled on the extremities, the be- 

velling planes set on the obtuse lateral edges ; 
and sometimes the pro{X.*r edge of the bevehnent 
is truncated. 

b. Sometimes the prism is acutely acuminated on the 

extremities with four planes, which are set on 
the lateral planes. 

2. The crystals are sometimes spicular. 

The surface of the crystals is longitudinally streaked, 
and shining, passing to splendent. 


Internally 
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Internally it is glistening and shining, and the lustre is 
metallic. 

The cleavage is prismatic. 

The fragments in the small are wedge-shaped and splin- 
tery, but in the great, indeterminate angular and blunt- 
edged. 

The streak is black and dull. 

When rubbed it soils strongly. 

It is soft. 

It is brittle, and rather difficultly frangible. 

Specific gravity, 4.2491 to 4.7563, Brisson . — 4.264- 
4.316, BreiihaupL — 4. 4-4.8, Mohs, 


Constituent Parts, 



Ilcfeld. 

Moravia. 

Black Oxide of Manganese, 

’ 90.50 

89.00 

Oxygen, 

g.25 

10.25 

Water, . _ . 

7.00 

0.50 


99.75 

99.75 


Klapj'othj Beit. b. iii. 308. & 310. 
Geographic Situation, 

Europe , — It occurs in the vicinity of Aberdeen ; also 
in Cornwall, Devonshire, Somersetshire and Derbyshire ; 
Christiansand in Norway ; Nassau ; Ilefeld in the Hartz ; 
Ilmenau and Saalfeld in Thuringia; Konradswaldau, Kup- 
ferberg, &c. in Silesia; Miess in Bohemia; Hiittenberg in 
Carinthia ; St Gothard in Switzerland ; Piedmont ; and 
Ischio near Vicenza in Italy. 

Kolyvan in Siberia. 


o 


rhird 
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Third Kind, 

Foliated Grey Manganese-Ore. 

Blattriges Grau Braunsteinerz, Werner. 

Id. Werner^ Pabst. b. i. s. 218. Id. Emm. b. ii. s. 525.— Le Man- 
ganese gris lamelleux^ Brock, t. ii. p. 417«— Blattxiges Grau 
Braunsteinerz, Reuss, b. iv. s. 453. Id. Lud. b. i. s- 292. Id. 
Mohs, b. iii. s. 447. Id* Leonhard, Tabel. s. 69. — Manganese 
metalloide chalybin, texture lamelleuse, Brcmg. t. ii. p. 108. 
—Blattriges Grau Manganerz, karsten, Tabel. s. 72. — Blat- 
tricher Braunstein, Haus. s. 108. Id. Hoff. b. iii. s. 144. 

Eocternal Characters. 

Its colour is intermediate between steel-grey and iron- 
black. 

It occurs massive, disseminated ; also in granular distinct 
concretions; and crystallized in short oblique four-sided 
prisms, of the same varieties as in the former kind. 

Internally i^. alternates from shining to splendent, and 
the lustre is metallic. 

The cleavage is prismatic. 

The fracture is uneven. 

The fragments are indeterminate angular, and blunt- 
edged. 

It yields a dull black streak. 

It soils. 

It is soft. 

It is brittle, and easily frangible. 

Specific gravity 3.742, Hagen. 


Geographic 
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Geographic Siiuatim. 

It is found in Devonshire ; Ilefeld in the Hartz ; Johann- 
gcorgenstadt in the kingdom of Saxony ; Bohemia ; Salz- 
burg; and Transylvania. 


Fourth Kind, 

Compact Grey Manganese-ore. 

Dichtes Grau Braunsteinerz, Werner. 

Id. Werner, Pabst. b. i. s. 2 19*— Indurated Grey Ore of Maiv 
ganese^ Kirw. voL ii. p. 24-9.— Le Manganese gris compacte, 
Broch. t. ii. p. 418.— -Dichtes Graubraunstein^ Reuse, b. iv. 
8. 454. Id. Lud. b. i. s. 293. Id. Mohs, b. hi. s. 447. Id- 
Leonhard, Tabel. s. 6’9- — Manganese teme compact^ Brong. 
t. ii. p. 109- — Dichtes Graumanganerz^ Karsten, Tabel. s. 72. 
— Dichter Bfauiistein, Hans. s. 109- — Manganese oxyde gris 
compacte, Haiiy, Tabl. p. 110. — Dichter grau Braunstein, 
Hoff. b. iii. s. 14(). — Compact Grey Manganese, Aikin, p. 132. 

External Characters. 

Its colour is intermediate between iron-black and steel- 
grey. 

It occurs massive, seldom disseminated, or small botryoi- 
dal, and dendritic and fruticose. » 

Internally it is glistening, passing into glimmering, and 
the lustre is metallic. 

The fracture is even, sometimes inclining to flat conchoi- 
dal, and uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 


It 
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It becomes darker, and dull in the streak. 

It soils. 

It is soft. 

It is brittle, and easily frangible. 

Specific gravity, 4.407, Karsten, — 4.073, VauqueVm, 

Constituent Parts, 


The four following analyses made by Cordier, Beaunier, 
Vauquelin, and Dolomieu, are said by Brochant to be of 
this kind. 


St 

Miraud. 

Pcrigueux. 

llomancchc. Laveline. 

Y ellow Oxide of Man- 





ganese, 

35 

50.0 

50.0 

65 

Oxygen, 

33 

17.0 

33.7 

17 

Red Oxide of Iron, 

18 

13.5 



Charcoal, 



0.4 


Lime, with Magnesia, 

h 

6.0 



Iron and Manganese, 

i 




Carbonate of Lime, 

- 



7 

Barytes, 

4 

5.0 

14.7 

1) 

Silica, - ' - 

3 

7.0 

1.2 

6 

Loss, - - - 


1.5 


6 

100 100 
Journal des Mines 

100 

, N. 58. 

100 
p. 778. 


Geographic Situation. 

It occurs at Upton Pyne in Devonshire ; W urzelberg in 
the Hartz ; Nassau ; and at Christiansand in Norway. 


Fifth 
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Fifth Kind. 

Earthy Grey Manganese-Ore. 

Erdiches Grau Braimsteinerz, Werner. 

Erdiger Braunstein, Wid. s. 953. — Ochre of Manganese, Kim. 
vol. ii, p. 293 . — Erdiches Graubraunsteinerz, Kinm. b. ii. 
s. 529 . — Le Manganese gris terreux. Brock, t. ii. p. 420.— 
Erdiches Graubraunsteinerz, lAid. b. i. s. 293. Id. Such. 
2 tcr th, j5. 419- Id. Bert. s. 492. Id. Mohs, b. iii. s. 450.— 
Manganese terne terreux, Brong. t. ii. p. 110. — Zerreibliches 
Graubraunsteinerz, Karsten, Tabel. s. 72 . — Ochriger Braun« 
stein, Haus. s. 1 08. — Manganese oxyde noire brunatre pul- 
verulent et ramuleux, Hauy . — Erdiger grauer Braunstein, 
b. iii. s J 4h. 


Ei ternal Characters. 

Its colour is intermediate between iron-black and steel- 
grey, sometimes slightly inclining to blue. 

It occurs massive, disseminated, in membranes, and den- 
dritic 

It is friable. 

It consists of feebly .semi-metallic glimmering fine scaly 
particles, which soil strongly, and arc more or less co- 
hering. 


Geographic Situatim. 


It occurs in the mine Johannis, near Langeberg in the 
Saxon Erzgebirge. 


Chemical 


• The dendritic appearances observed in the fissures of different mine- 
rals, appear in general to be earthy grey manganese-ore. 
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Chemical Characters of the Subspecies. 

It IS infusible without addition before the blowjxipe. It 
tinges borax purple : it effervesces witli muriatic acid, gi- 
ving out oxymuriatic acid. 

Geogmstic Situation of the Subspecies. 

This mineral occurs in granite, gneiss, mica-slate, por- 
ph3rry, and sandstone, either in veins, or in large imbeddc^l 
cotemporaneous masses. Several different formations are 
enumerated and described by mineralogists : in one forma- 
tion, situated in porphyry, the ores which are principally 
the radiated and foliated kinds, occur in veins, along with 
heavy-spar; and in another, the ores, principally the com- 
pact and earthy kinds, are in veins, along with red and , 
brown iron-ore. 


Uses. 

It is added to glass, in small quantity, when wc wish to 
destroy the brown colour which that material receives from 
intermixed inflUmlnable substances, or in larger quantity 
when we wish to give^to it a violet-blue colour. It affords 
a fine brown colour, which is used for painting on porce- 
lain. It is employed in the laboratory, as the cheapest 
and most convenient material from which to procure oxy- 
gen gas. All the oxymuriatic acid used in bleacheries, 
and for the purpose of destroying contagious matter, is pre- 
pared from manganese, and the usual materials of muriatic 
acid. 


Second 
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Second Subspecies, 

Black IManganesc-Ore. 

Tuts Subspecies is divided into three kinds, viz. Com- 
}>^ct Black Manganestvore, Fibrous Black Manganese-ore 
or Black Ileniatitc, and Foliated Black Manganese-ore. 


First Kind. 

Compact Black Manganese-Ore. 

Dichter Scliwarzeiscnstein, IVerncr, 

Black Ironstone, Kirw. vol. ii. p. l 67 * — Mine de Fer noire com- 
pacte, Broi'h. t. ii. p. 268. — Dichter Schwarzeisenstein, Rmss, 
b. iv. s. 10.'J Id, Mohs, b. iii. Id. Leonhard, Tabel. 

. s. 66. Id. Karst en, Tabel. s. 66. — Dichter Manganschwiirze, 
Haus. s. 109. — Black Ilematitic Iron-ore, Kid, vol. ii. p. I76. 
Dichter Schwarzbraunstein, Haus. b. i. s. 291«. — Dichter 
Sell warzeisen stein, Hoff. b. iii. s. 270 — Black Iron-ore, Aikiti, 
p.J02. 


Externed Characters. 

Its colour is intermediate between bluish-black and 
dark steel-grey, but more inclining to the lirst. 

It occurs massive, tuberose, small reniform, liotryoidal, 
fruticosc, and clavitorm ; also in concentric curved lamel- 
lar concretions. 

T^he external shapes have a rough glimmering, or faintly 
glistening surface. 

Internally it is glimmering, passing into glistening, and 
the lustre is imperi’ect metallic. 

The fracture is usually conchoidal, but sometimes passes 
into tine and small grained uneven. 

Vol. III. Jl 


The 
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The fragments are indeterminate angular, and more or 
less sharp-edged. 

The streak is shining, but its colour remains unchanged. 
It is semi-hard. 

It is brittle and easily frangible. 

Specific gravity 4.750, Ulhnann. 


Second Kind, 

Fibrous Black Manganese-Ore or Black Hematite, 

Schwarzer Glaskopf, Werner. 

Black Ironstone, Kirw. vol. ii. p. 167* — Mine de Fer noire com- 
pact, Brock, t. ii. p. 268 . — Fasriger Schwarzeisenstein, Reuss, 
b. iv. s. 105. Id. Mohs, b. iiL s- 415. Id. Leonhard, Tabel. 
s. 66. Id. Karsten, Tabel. s. 66. — Fasriger Manganscliwarze, 
Haus. s. 109 . — Fasriger schwarz Braunstein, Haus. Handb. 
b. i. s. 293 . — Fasriger Schwarzeisenstein, Hoff. b. iii. s. 273. 
Black Iron-ore, Aikin, p. 102. 

External Characters. 

Its colour is the saipe as that of the preceding kind. 

It occurs massive, reniform, and botryoidal ; also in dis- 
tinct concretions, which are delicate and scopiform, or stel- 
lular fibrous, and these are collected into others which are 
granular and curved lamellar. 

Internally it is glimmering, often even glistening, and the 
lustre is imperfect metallic. 

The fragments are cuneiform and splintery. 

In other characters it agrees with the preceding kind. 

Chemical Characters. 

When melted before the blowpipe with borax, it yields 
a violet-blue coloured glass. 


Constituent 
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Confitituent Parts, 

Its principal constituent part is manganese. 

Geognostic Situation, 

It occurs in vtdns, in primitive, transition, and secondary 
mountains, and is usually accompanied with brown iron- 
ore and quartz. 


Geograj)hic Situation. 

It occurs in several places in the Saxon Erzgebirge, and 
the Hartz ; but more lm|ueijitly in Thuringia and West- 
phalia; and the compact and fibrous kinds generally occur 
together. 


Uses. 

It is very easily fusible, and yields a good iron ; but it 
acts very |K)wcrfully on the sides of the furnace. 


Third Kind: 

Foliated Black Manganese-Ore. 

Schwarzer Braunstein, Werner. 

External Characters, 

Its colour is brownish-black, and sometimes intermediate 
between brownish-black and reddish-black. 

It occurs massive, disseminated ; and crystallized in very 
acute double four-sided pyramids. 

Externally it is shining ; internally shining and glisten- 
ing : and the lustre adamantine, approaching to resinous. 

B2 Its 
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Its cleavage is single and curved foliated. 

Its fragments are indeterminate angular, and rather 
bllhit-edged. 

It is opaque. 

It affords a dark reddish-brown streak. 

It is semi-hard, passing into hard. 

It is rather brittle, and easily frangible. 

Geog7U)sttc and Geographic Situations. 

* 

It occurs in veins in secondary porpliyry, in tlie man- 
ganese formation of Oehrenstok, near llmenau in Thiiriiw 

gia- 

Observations. 

1. It resembles Black Blende and Wolfram : it is di». 
tinguished from Black Blende by its streak ; and from 
Wolfram by inferior specific gravity. 

2. It is conjectured to be a compound of oxide of man- 
ganese and oxide of iron. 


^hlrd Subsj)ecics. 

Scaly Brown IVIanganesc-Orc. 

Brauner Eisenrahm, Werner. 

Id. Werner, Pabst. b. i. s. 159- BL Wid. s. 814. — Brown scaly 
Iron-ore, Kirw. vol. ii. p. .166. — Brauner Eisenrahm, Enim. 

b. ii. s. 318. — Le Eisenrahm brun, Bt'oeh. t. ii. p. 258 

Brauner Eisenrahm, Reuss, b- iv. s. 90 - Id. Lud. b. i. s. 247. 
Id. Suck. 2 ter th. 8. 270 . Id. Bert. s. 409- Id. Mohs, b. iii. 
8 . 391 • Id. Leonhard, Tabel. s. 65. — Schuppiger Brauneisen- 
stein, Karsten/ Tabel. s. 66. — Manganese oxyde metalloide 
argentin, and probably also noire brunatre, Haily. — Brau- 
neisenralim, b. iii. s. 251. — Scaly Brown Iron-ore, 

kin, p. 101. 


External 
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[Suhap^ 3. Scaly Brawn ilfang-anec-ore. 

External Characters* 

Its colour is intermediate between steel-grey and clovc- 
brown. 

It occurs in crusts, massive, spumous, fruticose, and ir- 
regular dendritic. 

It is friaVde, or friable passing into solid. 

It is composed of scaly particles, which arc intermediate 
between shining and glistening, with a metallic lustre. 

It soils strongly. 

It feels greasy. 


Chemical Characters. 

It blackens before the blowpipe, but does not melt, and 
gives to glass of borax an olive-green colour. 

Geogmstic Sitiiation. 

It generally occurs in drusy cavities in brown hematite. 
These cavities <xjcur more frequently in hematite which is 
found in veins, than in that which is found in beds. 

Geographic Situatiofi. 

Europe,— It is found near Sandkxlge in Mainland, one 
of the Shetland Islands ; and in various iron mines on the 
Continent of Europe. 

America. — In iron mines in Chili. 

Observations. 

1. At Kamsdorf in Saxony, it is known under the names 
Eise^imann and Eiscnbluthc. 

2. The Wad of English mineralogists is a brown-colour- 
ed loose aggregated compound of oxides of manganese and 
iron. 


Order fll. 
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(;EN. I. KICKEL-PVKITES. 


[cl.3. metal, min. 


Order HL— PYRITES, 

-Genus L— NICKEL PYRITES, or COPPER- 
NICKEL. 


Nickelkies, Mohs, 

This Gen'is contains one s|iecics, viz. Prismatic Nickel 
Pyrites. * Black Nickel. Nickel Ochre. 


1. Prismatic Nickel Pyrites. 

Prismatischer Nickelkics, Mohs. 

Kiipfer Nikel, Weriier. 

Niccolum Ferro et Cobalto mineralisatum ; Cuprum Niccoli, 
Wall, t, ii. p. 188. — Kupfernickel, llmie de Lisle, t. iii. p. 13.5. 
Id, Werner, Pabst. b. i. s. 206*. Id, Wid, s. 943. — Sulphurated 
Nickel, Kirw, vol. ii. p. 286. — Kupfernickel, Evmi, b. ii. 
s. 513. Id, Laiyi, t. i. p. 384. — Nickel arsenical, Ilaily, t. iii. 
p. 503. — Le Kupfernickel, Brock, t. ii. p. 408. — K upfernickel, 
Iteuss, b. iv. s.,430. I\l. Lud, b. i. s. 289. — Nickelerz, Suck. 
2<'er th, s. 412. — Kupfemickel, Bert. s. 489. Id. Mohs, b. iii. 
s. 656. — Nickel arsenical, Lucas, p. 123. — Kupfemickel, 
Leonhard, Tabel. s. 77* — Nickel arsenical, Brong. t. ii. p. 209. 
Id, Brard, p. 468. — Kupfemickel, Karsfen, Tabel. s. 72. Id. 
Ilaus. s. 74. — Nickel arsenical, Hanij, Tabl. p. 84. — Nickel 
alloyed with Arsenic, Kid, vol. ii. p. 213. — Kupfemickel, 
Hoff, b- iii. s. l64. Id, Haus. Handb. b. i. s. 118. — Copper- 
Nickel, Aikin, p. 130. 

External Characters. 

Its colour is copper-red of different degrees of inteiisitv ; 
but tarnishes first grey, and then black. 


It 
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It occurs most frequently massive and disseminated ; sel- 
dom reticulated, dendritic, fruticose, small globular, botry- 
oidal ; rarely in coarse and small granular distinct concre- 
tions; and sometimes crystallised in oblique four-sided 
prisms. 

Internally it alternates from shining to glistening, and 
the lustre is metallic. 

The fracture is usually imperfect conchoidal, sometimes 
passing into coarse, small and fine grained uneven : The 
uneven has the least, the conchoidal the greatest degree of 
lustre. 

The fragments are indeterminate angular and sharp- 
edged. 

It is harder than apatite, but not so hard as felspar. 

It is rather brittle. 

It is rather difficultly fran^ble. 

Specific gravity, 7.5 — ^7.7 Mohs; 7.660, Gdkrt; 6.6086 
— 6.6481, Brisson. 

Chemical Characters, 

Before the blowpipe it ^ves out an .arseriical vapour, 
and then fuses, though not very readily, into a dark sco- 
ria, mixed with metallic grains; is soluble in nitro-muri- 
atic acid, forming a dark-green liquor, from which caus- 
tic alkali throws down a pale-green precipitate, whereas 
from a solution of copper the precipitate is dark-brown. 

Cmsiiiuent Parts. 

It is a compound df Nickel and Arsenic, with accidental 
intermixtures of cobalt, iron, and sulphur. 


Geogrwstk 
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Geognostic S Huation. 

It generally occurs in primitive rocks, such as gneiss, 
mica-slate, syenite and clay-slatc, along with octahedral or 
tln-whlte cohalt pyrites, and hexahedral or sliver-wliite co- 
balt^pyrites ; also in transition rocks and secondary rocks, 
particularly in limestone. The minerals with which it Is 
most generally associated are nickcl-otlire, octahedral and 
hexahedral cohalt pyrites, ores of coj)per, and of silver, 
along w’itli calcareous-spar, bnnvn-spar, lieavy-spar, and 
quartz. 


Geographic Sltuaiion . 

Europe , — It occurs in small quantity in the lead-mines 
of Lead Hills and Wanlockhead ; also in veins along with 
nickel-ochre, galena or lead-glance, browm-blende, and 
heavy-spar, in a bed of* limestone in the coal field of Lin- 
lithgowshire. On the Continent, it occurs in veins in 
primitive rocks at Schneeberg and tiohanngeorgenstadt in 
Saxony; at Joachimsthal in Bohemia; at Schladring in 
Upper Stiria ; and Allemont in France. It is found, in a 
bed along with native gold and cobalt-pyrites and copper- 
pyrites, in jx)rphyritic syenite, at Cravicza in the Bannat. 
It is met with in veins that traverse transition rocks at 
Andreasberg in the Hartz. In the county of Mansfeldt, 
it occurs in veins that traverse bituminous marl-slate. It 
is also found at Wittichen in Swabia ; Salzburg, and Gis- 
tain in Arragon in SjKiin. 

Asia , — Koliwan in Siberia. 

Odservathns, 

!• It very nearly rcsentbles native copjicr, but its brittle- 
ness very readily distinguishes it from that mineral. 

2. Magnetic 
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2. Magnetic needles are made with the pure metal, and 
these are preferred to those of steel. 

3. This mineral was first mentioned by Hearne, but it 
was Cronstedt who discovered the peculiar metal which cha- 
racterises it. 

4. Nickel is a characteristic ingredient in meteoric iron, 
and, like all the metals found in meteoric iron, and meteo- 
ric stones, is magnetical. 


* Black Nickel. 

N ickelsch warze, Harmnann^ 

Id. Hmis. Handb. b. i. s. 331. 

Tjxicrnal Characters. 

Its colour is dark gi*eyish-black, which inclines to brown- 
ish-black. 

It occurs massive, disseminated, and in crusts. 

It is dull. 

The fracture is earthy. 

It is soft. 

It becomes shining and resinous in the streak. 

It soils slightly. 


Chemical Characters. 

It forms an apple-green coloured solution with nitric 
acid, wliich lets fall a white precipitate of arsenic acid. 

Comtiixwnt Parts. 

It has not been analysed ; but is conjectured to be a 
com{X)und of oxide of nickel and oxide of arsenic. 

Geogrwstk 
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Geognostic and Geographic Situations, 

It occurs in veins that traverse bituminous marl-slate, 
along with copper-nickel, an3 nickel-ochre, in the district 
of Riegelsdorf, particularly in the mine named Friedrich- 
Wilhelm^. 


Nickcl-Ochrc. 

Nickelocker, Werner. 

Flos Niccoh, Wall, t. ii. p. 300. — Nickelocker,^ Pabst. 

b. i. 8, 207. Wtd. s, 9^5 , — Nickel Ochre, Kirw, vol. ii. 
p. 283. — Oxide de Nikel, De Born, t. ii. p. 210. — Nickel- 
ocker, Emm, b. ii. s. .516. — Oxide de Nickel, Lam, t. i. p. 383. 
— Nickel oxide, Haiiy, t. iii. p. 516. — L'Ocre de Nikel, Brock, 
t. ii. p. 411. — Nickelocher, Reiiss, b. iv. s. 435. Id, Lnd, 
b. i. s. 290. Id, Suck, 2ter th. s. 414. Id, Bert, s. 496. Id. 
Mohs, b. iii. s. 66I. — Nickel oxide, Lucas, p. 123. Id. Brard, 
p, 278. — Nickelocker, Leonhard, Tabel. s. 77- — Nickel oxide, 
Brong, t. ii. p. 209* — Nickelocher, Karsten, Tabel. s. 72. Id. 
Haus, s. 1 12.— Nickel' oxyde, Ilaily, Tabl. p. 84. — Nickel- 
bluthe, Haus, Handh* b. iii. s. 11 29. — Native Oxyd of Nic- 
kel, Kid, vol. ii. p. 213. — Nickel Ochre, Aikin, p. 131. 

Eoctemal Characters, 

Its colour is apple-green, seldom inclining to grass-green. 
On exposure to the air for some time, it becomes greenish- 
white. 

It occurs almost always as a thin coating or efflores- 
cence ; seldom massive or disseminated. 

It 


* Hausmann is of opinion, that this ore in formed by the decomposition 
of copper-nickel. 
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It is dull. 

The fracture is sometimes splintery, passing on the one 
side into even, on the other into uneven : or it is coarse 
or fine earthy. 

The splintery and conchoidal varieties are translucent 
on the edges ; but those with earthy fracture are opaque. 

It is very soft or friable. 

It feels meagre. 

The varieties witli earthy fracture adhere to the tongue. 

Chemical Characters. 

It is infusible without addition before the blowpipe; 
with glass of borax it is reduced, and the glass acquires a 
hyacinth-red colour ; and it is insoluble in cold nitric acid. 

Geognostic Situation. 

It (K'curs in veins in primitive and secondaiy rocks, along 
with coppcr-nickel, black nickel, and other metalliferous 
compounds. 


Geographic Situation. 

It occurs at Lead Hills and Wanlockhead ; at Alva in 
Stirlingshire, and in Linlithgowshire ; at Andreasberg in 
the Hartz ; Riegelsdorf in Saxony ; and at Allemont in 
France. 


Observations. 

1. It occurs in very small quantities. 

2. It is j)lac*ed along with copj)er nickel until its true 
place in the system shtill be ascertained. 


Genus II. 



872 CEN. 2. AllSE^nCAL PYEITES. [cL.3. METAI,. MIN. 


Genus II.— ARSENICAL PYRITES. 

Arsenikkies, IVcrncr. 

This Genus contains two species, viz. Prismatic Arseni- 
cal Pyrites, and Di-Prismatic Arsenical Pyrites. 

1. Prismatic Arsenical Pyrites. 

Prismatischer Arsenikkies, Mo/is. 

Fer sulphure blanc. Hath/, (in part). 

External Characters, 

Its colour is pale steel-grey. 

It occurs massive, and in the form of oblique four-vsided 
prisms, whose dimensions have not been hitherto accurate- 
ly determined. 

Its lustre is metallic and shining. 

Its cleavage is unknown. 

It is as hard«as apatite, but not so hard as felspar. 

Specific gravity 6.9, 7.4, Mohs. 

Ohservatiom. 

The above description of this species I owe to Professor 
Mohs. 


2. Di-prismatic Arsenical Pyrites. 

Di-prismatischer Arsenikkies, Mohs. 

This species contains two subspecies. Common Arseni- 
cal Pyrites, and Argentiferous Arsenical Pyrites. 


First 
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[Subap, 1 . Common Arsenical PyriteSk 


First Subspecies, 

Common Arsenical Pyrites* 

Gemeiner Arsenikkies, Werner, 

Id, fVe?:n, Pabst. b. i. s. 212. Id, Wiff, s. 968. — Arsenical Py.. 
rites, or Marcasite, Kirw, vol. ii. p. 256. — Gemeiner Arsenik-* 
kies, Emm, b. ii. s. 553. — La Pyrite arsenicale commune,’ 
Brock, t. ii. p. 438. — Per arsenical, Haiiy, t. ivt p. 57. — Ge- 
meiner Arsenikkies, Retuts, b. iv. s. 505. Id, Lud, b. i. s. 298. 
Id, Suck. 2ter th. s. 446. Id, Bert, s. 501. Id, Mohs, b. iii. 
s. 314. — Per arsenical, Lucas, p. 138. Id, Brard, p. 314. — 
Gemeiner Arsenikkies, Leonhard, Tabel. s. 78. Id. Karslen, 
Tabel. s. 74. Id, llaus. s. 73. — Per arsenical, Hail^, Tabl. 
p. 9«^* — Arsenic alloyed with irem. Kid, vol. ii. p. 203 — rAr- 
senikkies, Haus, Hand. b. i. s. 153. Id, Hoff. b. iv. s. 211. 
Mispickel, Aikin, p. 126. 

External Characters, 

On the frcsli fracture it is silver-white, wliich rarefy 
inclines to tin-white, but by exposure it acquires a yellow- 
ish tarnish; sometimes it has a pavonine, columbine, or 
iridescent tarnish, even in its natural repository. 

It occurs massive, and disseminated ; also in prismatic, 
distinct concretions, which are straight, diverging, or pro- 
miscuous, and these sometimes pass into granular. 

It is frequently crystallized, and the primitive figure is an 
oblique four-sided prism, in which the large angle is in'" 18 '. 
This oblique prism is generally bevelled on the terminal 
planes, and the bevelment is either flat or very flat. In 
this figure the bevelment is considered as an horizontal 
prism, and the oblique prism as a perpendicular prism, 
hence the figure is named Di-prismatic. The lateral planea 

are 
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are generally cylindrical concave. The following varieties 
of this form occur : 

1. Bevelling planes rounded, so that the prism appears 

to have cylindrical convex terminal planes. 

2. The angles between the acuter lateral edges and the 

bevelling planes truncated. When these increase 
in magnitude, a new and more acute bevelment is 
formed. * 

3. The angles of the edge of the bevelment truncated, 

and the truncating plane set on the obtuse lateral 
edges ; when these planes increase in magnitude, 
there is formed, 

4. A slightly oblique four-sided prism, acutely bevell- 

ed on the extreraeties, and the bevelling planes 
set on the obtuse lateral edges, and the angles of 
the bevelling edges again truncated. 

5. When the bevelling planes of the primitive prism 

approach very near to each other,* there is formed 
a figure, which may be described as an acute 
broad double four-sided pyramid. 

The crystals are middle-sized, small, and sometimes 
very small ; they have smooth lateral planes, but the be- 
velling planes of the flat bevelment are usually diagonally 
ribbed. 

Externally it is shining or splendent ; internally it is 
shining, seldom glistening, and the lusture is metallic. 

The fracture is coarse and small grained. 

The cleavage is in the direction of the perpendicular 
prism. 

The fragments are indeterminate angular, and rather 
blunt edged. 

It is harder than apatite, and sometimes as hard as fel- 
spar. 

2 It 
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It is brittle, and rather difficultly frangible. 

When rubbed it emits an arsenical smell. 

Specific gravity, 5.753, Gellert ; 5.600, Lamtihtrie ; 
5.7,— 6.2, Mohs. 

Chemical Characters, 

Before the blowpipe it emits a copious arsenical va- 
jx)ur, which incrusts the charcoal white; and it leaves a 
reddish-brown oxide of iron beliind. It colours borax 
blackish. 

Consiltueni Parts, 

Arsenic, 48.1 43.4 

Iron, 36.5 34.9 

Sulphur, 15.4 20.1 

Tlumson, Chevereul, Berzelius, 
Geognostic Situation, 

It occurs in beds and veins in primitive rocks, as gneiss, 
mica-slate, clay-slate, chlorite-slat€', and serpentine. It 
is usually associated with tin, galena or lead-glance, black- 
blende, copper-pyrites and iron-pyrites, magnetic pyrites, 
and also quartz, brown-spar, fluor-spar, calcareous-spar, 
common hornblende, and garnet. It also occurs in transi- 
tion-rocks, as grey-wacke, along with galena or lead- 
glance, grey copper-ore, sparry iron, and fluor-spar ; and 
sometimes in secondary rocks. 

Geographic Situation, 

It occurs at Alva in Stirlingshire ; and abundantly in 
Cornwall and Devonshire, accompanying ores of copper 

and 


54.55 

45.46 
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and tin. It occurs in beds in serpentine at Reichers- 
dorf^in Silesia; in beds at Kupferhiigel, also in Si- 
lesia; at Gottesgab in Bohemia in beds in clay-slate, 
accompanied with tinstone, copjDer-py rites, magnetic-py- 
rites, magnetic iron-ore, native silver, quartz, prase, giir- 
net, and actynolite ; at Joachimstahl in Bohemia, and 
Johanngeorgenstadt in Saxony in primitive mountains, 
along with tinstone, wolfram, galena or lead-glance, blende, 
sparry iron, and common iron-pyrites. It is also found at 
Kongsberg in Norway ; Salilbcrg in Sweden ; in Salzburg, 
Stiria, Hungary and the Bannat. 

Asia . — In Siberia, it is found along with beryl ; it is 
also met with in China, and in the island of Sumatra 

America . — In granite, in the vicinity of Boston in Mas- 
sachusets. 


Use. 

It is from this ore that the White Oxide of Arsenic is 
principally obtained, and artificial Oqnment is also pre- 
pared from it. 


Ohservations. 

1. Its crystallizations, colour, and hardness, distinguish 
it from TlruwhUt Cobalt ; and its colour and specific gra- 
vity distinguish it from Ircni-pyrites, 

2. It is known under the names Mispickel, Rauschgelb- 
kies, and Giftkies. 

3. Some varieties contain so much gold, that they are 
named Auriferous Arsenical Pyrites, and are considered as 
ores of gold. 

Second 


Marsden*^ Sumatra, p. K7. 


3 
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[Suhsp, 2. Argentiferous Arsenical Pyrites* 


Second Suhspecies* 

Argentiferous Arsenical Pyrites. 

Wclscrz, Werner. 

1(L Werner, Pabst. b. i. s. 21(). Id. Wid. s. 970. — Arp^entiferoua 
Arsenical Pyrites, Kirw. vol. ii, p. 257* — Weiserz, Emm. b. ii. 
s. .0.1I7- — La Pyrite arsenical argentifere. Brock, t. ii. p. 442. 
— For arsenical argentifere, Ilany, t. iv. p. 63. — ^W-eiserz, 
Rcuss, b. iv. s. 503, Id. Lud. b. i. s. 299* Id* Suck. tli. 
8. 449 . Id. Bert. s. 50.3. Id. Mohs, b. iii. s. 321. Id. Leon^ 
hard, Tabel. s. 67 * — Fer arsenical argentifere, Brong. t. ii. 
p. 150. — E filer Arsenikies, Karsten, Tabel. s. 74. — Weiserz, 
Iloiis. s. 73 . — Fer arsenical argentifere, Hauy, Tabl. p. 
Argentiferous IVlispickel, Aikhi, p. 12(>. 

Kj'iernal Characters. 

Its colour Is silver- white, inclining to tin-white, and is 
generally tarnished yellowish on the surface. 

It seldom occurs massive, almost always disseminated, 
rarely in granular distinct concretions, and in very small 
acicular oblique four-sided prisms. 

Kxternally it is shining; internally it is glistening, some** 
times glimmering, and the lustre is metallic. 

The frac^turc is fine-grained uneven. 

The fragments are indeterminate angular. 

In the remaining characters, it agrees with the preced- 
ing subspecies. 


Consiitucnt Paris. 

Ilesidcs arsenic and iron, it contains from .01 to 0.10 
p.arts of silver. 

Vol. Ill, S Gcognosik 
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Geognostic cmd Geographic Situations, 

Its geognostic situation is the same as that of common 
arsenic pyrites, with which it is usually associated. It is 
also accompanied with dafk red silver, galena or lead- 
glance, and copper-pyrites; sometimes with white silver, 
brown blende, and generally with quartz and brown-spar. 

It is a rare fossil, and has been hitherto found only at 
Braunsdorf and Freyberg in Saxony; Rathhausberg in 
Gastein in Salzburg ; and in Chili. 

Use, 

It is used as an ore of silver. 

Obserzaticms, 

1. It is distinguished from the first subspecies by its 
inferior lustre, smallness of its crystals, fineness of the 
grain in the fracture, and its granular distinct concretions. 

2, Hausmann describes as a distinct species, a sulphuret 
of iron, with 4 per cent of arsenic. He names it Arsenic<d 
hies, and considers it as synonymous with the Minera 
arseniccdis Jlavescens pf Wallerius. It is found at Goslar 
in the Hartz. 


Genus III. 
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Genus III.— COBALT-PYRITES 
Kobalt-Kies, Mohs, 

This genus contains two species, viz. Hexahedral Co- 
balt-Pyrites, and Octahedral Cdbalt^Pyrites. * Kobalt- 
Kics, Haus, 

1. Hexahedral Cobalt-Pyrites, or Silvcr-wliite 
Cobalt. 

Hexaedrisclier KobaluKies, Mohs, 

Glanz Kobold, Werner. 

Minera Cobaiti teosularis. Wall. SySt. Min. t. ii. p. 170. — Mincra 
Cobalti crystallisata. Wall, Syst. Min. t. ii. p. 179» (in part). 
— Bright white Cobalt-ore, Kirw, vol. ii. p. 273. — Le Cobalt 
eclatant, Broch, t. ii. p. 390. — Cobalt gris, Hail^, t. iv. p. 204. 
— Kobaltglaiiz, Lud. b. i. s. 284. Jd, Suck, 2ter th. s. 400. 
Jd. Bcri, s. 482. Id, Mohs, b. iii. s. 6’39. Id, Leonhard, 
Tabel. s. 76. — Cobalt gris, Lucas, p. l60. Id, Broug. t. ii. 
p. 11 6 . Id, Brard, p. 354. — Glanikobalt, Karstcu, Tabel. 
s. 72. — Cobalt-glanz, Haus, s. 73. — Cobalt gris, Haihj, Tabl. 
p. 107. — Glanz Kobold, Hoff- b. iv. s. 186. Id. Haus. Handb. 
b. i. s. 157 — Bright-white Cobalt, Aikiu, p. 128. 

S 2 External 


• Miners have been in all ages remarkable for their superstitious notions. 
The great mines in Gemiany were said to be haunted by evil spirits, 
named Koholden by the miners ; and those minerals having the appearance 
of rich ores, but which afforded nothing valuable, were considered as the 
work of these evil spirits, and were named Kobold. The different cobaltic 
minerals known to mineralogists, through the ignorance of the miners were 
thrown away as useless, and w^ere named Kobold ; hence the technical name 
Cobalt. 
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External Characters- 

Its colour is silver-white, slightly inclining to copper- 
red, Sometimes it is tarnished yellowish or columbine. 

It occurs commonly massive and disseminated ; also 
reticulated, and occasionally in granular distinct concre- 
tions ; and crystallized in the following figures ; 

1. Cube, which is either perfect, or truncated on the 

angles. 

2. Octahedron. 

8. Cube, in which all the edges are truncated, and in 
such a manner, that each face supjwrts two op- 
posite truncating planes : It is the middle figure, 
between the cube and the pentagonal dodecalie- 
dron. 

4. Pentagonal dodecahedron. 

5. Middle figure between the dodecahedron and the 

icosahedron. 

6. Icosahedron. 

The surface is smooth or streaked. 

Extenially it 4s splendent. 

Internally it is intermediate between shining and glis- 
tening, and the lustre is metallic. 

The cleavage is hexahcdral. 

The fracture is small conchoidal. 

The fragments are indeterminate angular, and ratlier 
blunt-edged. 

It is semihard in a low degree. 

It is brittle and easily frangible. 

Its streak is of a grey colour. 

Specific gravity, 6.1 — 6.3, Mohn; 6.198, Lowry; 
6.2319, Strohmeycr. 


Chemical 
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Chemical Character. 

Before the blowpipe it ^ves out an arsenical odour; 
and after being roasted, colours glass of borax snialu 
blue. 



Ccnistituent Parts. 

Tunnaberg. Tunnaberg. 

Modurn. 

Cobalt, 

44.00 

36.66 

33.1012 

Arsenic, - 

. 55.00 

49.00 

43.4644 

Sulphur, 

0.50 Iron, 6.50 
Sulphur, 5.66 

3.2324 

20.0840 


99.50 

Kla 2 )roth^ Beit. b. ii. Tassaert in An- Strohmeyer. 
s. 807. nal d. Chim. 

xxviii. p. 82. 

Geognostic Sitmtian. 

It occurs in primitive rocks, particularly in a quartzosc 
mica-slate, and in gneiss, in imbedded masses, intermixed 
yvith the roc^k at their line of junction ; also dissemina- 
ted, and in imbedded crystals. It is associated with cop- 
ixjr-pyritcs, iron-pyrites, and red cobalt. 

Geographic Situatim. 

It occurs principally at Skutterend in the palish of Mo- 
dum, in Norway ; at Tunnaberg in Sweden ; and in small 
quantity at Quecrbach in Silesia. 

Uses. 

This is one of the most common species of cobalt, and is 
that from which the wbalt of commerce is principally ob- 
tained. 
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tained. When roasted and melted in certain proportions 
with pounded quartze and potash, it forms smialt^ a com- 
pound which is highly useful in the painting of porcelain, 
and in the colouring of glass, and also for painting. 

The other kinds of cobalt are employed for similar pur- 
]X)ses. 

Ohscrvatimis. 

1. This species is distinguished by its silver-white co- 
lour, crystallisations, distinct cleavage, hardness and weight. 

2. It is distinguished from the octahedral species by its 
colour, its wanting the pentagonal, dodecahedral and octa- 
hedral figure ; further, by its distinct cleavage and specific 
gravity. 

3. It very nearly agrees with common iron-pyrites in 
form ; hence Hausmann and others are of opinion that the 
form is owing to the combined sulphuret of iron. 


2. Octahedral Cobalt-Pyrites. 

Oc^aedrischer Cobalt-Kies, Mohs. 

This species is divided into two subspecies, viz. Tin- 
White Octahedral Cobalt-Pyrites, and Grey Octahedral Co- 
balt-Pyrites. * Kobalt-Kies. 

First Subspecies. 

Tin- White Octahedral Cobalt-Pyries. 

Weisser Speisskobold, Werner. 

This subspecies is divided into two kinds, viz. Compact 
Tin-White Cobalt-Pyrites, and Radiated Tin-White Co- 
balt-Pyrites, 


First 
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First Kind. 

Compact Tin-White Octahedral Cobalt-Pyrites. 

Gemeiner Weisser Spclsskobold, Werner. 

Cobalt Arsenical, (greatest part), Hauy. 

External Characters. 

Its colour is tin- white, which is sometimes rather dark. 
It has frequently a grey and iridescent tarnish. 

It occurs massive, disseminated, cylindrical, reticulated, 
fruticose, and specular ; also in distinct concretions, which 
are small angular, granular, or curved lamellar. 

It is soivietimcs crystallised, and the following are its va- 
rious regular figures : 

1. Cube, in which the faces are sometimes convex ; the 

edges and angles are sometimes more or less deeply 
truncated. Tliis figure is frequently cracked and 
burst in different directions. 

2. Octahedron. 

S. Rhomlx)idal dodecahedron, truncated on the six 
four-edged angles. 

The crystals are from middle sized to small, are superim- 
posed, and generally in druses. 

It is characteristic of this subspecies, that the crystals 
are generally rent and cracked, and the rents frequently fil- 
led with quartz, and sometimes the crystals contain a nu- 
cleus of copper-nickel. 

Externally it is generally smooth, shining or splendent, 
and the lustre metallic. 

Internally 
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Internally it is glistenin*:^ and metallic. 

The cleavage is a very imperfect and octiihedral. 

The fracture is coarse and small-grained uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is brittle and easily frangible. 

Hardness same as tlie preceding species. 

Specific gravity 6.0, 6.6, Mohs. 

Constituent Parts. 


Arsenic, 


From Riegelsdorf. 

7421 74 

Cobalt, 

- 

20.3135 

Iron, 

- 

3.4257 

Copper, 

- 

0.1586 

Sulphur, 


0.8860 



100 


Strohmeijcr. 

The Saxon varieties contain a small portion of silver as 
an accidental mixed part. 

Chemical Characters. 

Before the blowpijxj it gives out a copious arsenical va- 
pour on the first impression of the heat ; it melts only 
partially, and that >vitli great difficulty, and is not at- 
tractable by the magnet ; on the addition of borax it im- 
mediately melts into a grey metallic globule, colouring the 
borax of a deep blue. 

Geognostic Situation, 

This, which is the most frequent cobaltic species, occurs 
in veins and beds of granite, gneiss, mica-slate, and clay- 

slate ; 
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slate ; seldomer in transition clay-slatc and limestone; but 
more frequently in flietz rocks, as red sandstone and bitu- 
minous marl-slate. In primitive rocks, it is associated with 
copper-nickel, nickel ochre, native bismuth, bismuth-glance, 
bla(;k cobalt, ores of silver, and fluor-spar, calcareous-spar, 
brown-spar, lamellar heavy-spar and quartz ; in transition 
rocks it is acconqianied with copper-pyrites and quartz ; in 
fl(rtz rocks with the various cobalt minerals, diflerent ores 
of‘ copper, calcureous-spar and lamellar heavy -spar. 

Geof^rajyluc Situation. 

It occurs at Iluel S]>arnon, lledrutli and Dolcoath in 
Cornwall ; at Schneeberg, Annaberg and Johanngeorgen- 
stadt in Saxony; Joachimsthal in Bohemia; Thuringia; 
Hessia ; Stiri'i * Crawitza in the Bannat. 

Observations. 

This mineral is distinguished from Grey Cobalt by its 
colour, crystallisations, fracture and hardness ; from Sil~ 
vcr-u'hite Cobalt by its silver- white colour, iyid very imper- 
fect cleavage, and also by its crystallisations ; in this mine- 
ral die predominating forms being die rhomboidal dodeca- 
hedron and cube, whereas the pentagonal dodecahedron 
and icosahedron arc the characteristic forms of silver-white 
cobalt. 


Second 
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Second Kind. 

Radiated Tin-White Octahedral Cobalt-Pyrites. 

Strahliger Weisser Speisskobold, Werner. 

External Characters. 

Its colour is tin-white, but generally very dark and in- 
clining to grey. 

It occurs massive, disseminated, and reniform ; also in 
distinct concretions, which are scopiform and stellular ra- 
diated, sometimes passing into fibrous. 

Internally it is glistening and metallic. 

The fracture is uneven. 

The fragments are indeterminate angular or wxdge- 
shaped and splintery. 

It is softer than the compact kind. 

Other characters as in the preceding kind. 


• Constituent Parts. 


Arsenic, - 

65.75 

Cobalt, 

28.00 

Oxide of Iron, 

5.00 

Oxide of Manganese, 

1.25 


100 John. 


Geogmstic and Geographic Situations. 

It occurs rarely in veins in clay-slate at Schneeberg: 
Wallerius mentions, in the following terms, a mineral 
found near Kongsberg in Norway, which may be a variety 

of 
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of this cobalt : Minera cobalti crystallisata, figura globo- 
sa, stricta.*” 


Second Subspecies. 

Grey Octahedral Cobalt -Pyrites. 

Graucr Speisskobold, Werner. 

Grauer Speisskobalt, Lud. b. i. s. 284. Id. Mohs, b. iii. s. 644. 

Id. Leonhard, Tabel. s. 7d. Id. Katsten, Tabel. s. 72. — 

Speisskobalt, Haus. s. 75. (in part.) — Cobalt arsenical 

amorphe, Hauy. — Arsenical Cobalt^ Aikin, p. 128. 

External Characters. 

On the fresh frac'>ture its colour is light steel-grey, which 
sometimes inclines to whitish lead-grey ; but by exposure 
it gradually acquires a tempcrcd-steel or greyish-black 
tarnish. 

It occurs massive, disseminated, tubiform, and specular- 

Externally it is generally dull and tarnished. 

Internally strongly glimmering or glistening, and the 
lustre is metallic ; but the specular variety is splendent. 

The fracture is even, which sometimes passes into flat 
and large conchoidal, sometimes into fine-grained uneven. 

The fragments are indeterminate angular, and pretty 
sharp-edged. 

It becomes shining in the streak, without change of co- 
lour. 

In hardness agrees with the hexahedral cobalt-pyrites. 

It is brittle and easily frangible. 

When struck, emits an arsenical odour. 

Specific gravity 6.135, Breithaupt. 


Constituent 
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Cmstiiuent Parts. 

According to Klaproth, it contains 19-60 parts of Co- 
balt, with Iron and Arsenic. Vid. Klaproth in d. Bcob. 
u. Entd. b. i. s. 182. 


Geognostic SiUmtuyrt. 

It occurs in veins in granite, gneiss, mica-slate and clay- 
slatc, associated with the tin-white octahedral cobalt-py- 
rites ; but it is neither so frequent nor abundant. 

Geographic Situation. 

Eurcype . — It is found in Cornwall at Herland, along 
with native silver, in Huel Sparnon, near Redruth, along 
with bismuth, and in copper veins at Norway; Annabcrg, 
Schneeberg, and Freyberg in the electorate of Saxony ; 
Joachimsthal in Bohemia; Krobsdorf, Hindorf, and 
Kupferberg in Silesia ; Wittichen in Swabia ; Nassau ; 
Salzburg; Allemont in France ; Stiria; and Hungary. 

America . — At Chatham in Connecticut, in North Anic*^ 
rica, in hornblende rock. 

Use. 

Grey octahedral pyrites affords deejier and more beauti- 
ful blue colours than any of the other cobaltic minerals. 
From this circumstance it is named in Germany, Fabric 
Icen-Kobold. 


Observatlmis. 

1. This mineral is characterised by its colour, fracture, 
hardness and weight. It is distinguished from Grey Cop- 
per-ore l)y fracture, greater weight and hardness, and its 

want 
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want of crystaJlisations ; from Compact Grey Manganese- 
ore^ and Compact Galena^ by its hardness ; and from SUr 
•ver- white Cobalt'py rites by colour, form, fracture and 
weight. 


Cobalt-kies, Hausmann. 

Cobaltum pyriticosum, (ferro sulphurate mineralisatum), Lin* 
Syst. Nat. t. iii. p. 12.9. — Minera Cobalti sulphurea. Waller. 
Syst. Min. t. ii. p. 178. — Kobolt, mcd. jern och suafelsyra, 
Brandt, in K. vet. Acad. Handl. 1746, p. lip — Kobolt, med- 
forsvafladt jern, Cronsledi, Mineralogie, § 2.70,— Svafvelbun- 
den Kobolt, Hisingcr, in Afhandl. i Fysik, Kemi och Min. iii- 
316. — Kobaltkies, Hans. Entw. s. 78. Id. Haus. Handb. 
b. i. s. 158.— Cobalt sulphure, Lucas, t. ii. p. 516. 

External Characters. 

Its colour is pale steel-grey ; which by tarnishing ap- 
proaches to copper-red. 

It occurs massive, disseminated, and it is^said also crys- 
tallised in a cubical form. 

Its lustre is shining and metallic. 

Its fracture is uneven, passing into imperfect coiichoidal, 
and sometimes shews an imj)erfcct cleavage. 

It is semihard. 


Chemical Characters. 

Before the blowpipe it emits a sulphureous odour, and 
after being roasted colours glass of borax smalt-blue. 


Cimstituent 
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Constituent Parts, 


Cobalt, 

- 

- 

43.20 

Sulphur, 

- 

- 

38.50 

Copper, 

- 

- 

14.40 

Iron, 

- 

- 

3.53 


Hisenger in Afhandl. i Pliysik. 

Kemi och Min. iii. 321. 

It is distinguished from the other pyritical cobalts by its 
want of arsenic. 

Geognostic and Geographic Situations. 

It occurs along with copper-pyrites, and common acty- 
nolite, in a bed in gneiss, at Naya Bastnas at Riddarhyttan, 
in Sweden. 


Observations. 

This mineral was well known to the older Swedish mine- 
ralogists ; and Brandt, Uic discoverer of Cobalt, describes 
it in the Transactions of the Swedish Academy of Sciences, 
8. B. s. 120. for 1746, German translation. 


Genus IV.— -IRON PYRITES. 

Elsen-Kies, Mohs. 

This Genus contains three Species, viz. 1. Hexahedral 
Iron-Pyrites, 2. Prismatic Iron-Pyrites, and, 3. Rhomboi- 
doidal Iron-Pyrites. 

2 


1. Hexahedral 
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1. Hexahedral Iron-Pyrites, or Common Iron-Py- 
rites. 

Hexaedrischer Eisen-Kies, Mohs* 

Gemeiner Schwefelkies, Werner. 

Pyrites colore aureo, Plin. Hist. Nat. xxxvi. (ed. Bip. v. 371*) *• 
— Sulphiireus et Marcasita, Waller. Syst. Min. t. ii. p. 126. 
—Gemeiner Schwefelkies, Werner^ Pabst. b. i. s. 130. Id. 
Wid. s. 794^‘“Common Sulphur Pyrites, Kirrv. vol. ii. p. 76. 
—Gemeiner Schwefelkies, Emm. b. ii. s. 289* — Per sulphuric 
Hauy, t. iv. p. 65.-97. — La Pyrite martiale commune, Broch. 
t. ii. p. 221. — Gemeiner Schwefelkies, Reuss, b. iv. s. 14. Id. 
Lud. b. i. s. 236. — Eisenkies, Suck. 2ter th. s. 234. — Gemei- 
ner Schwefelkies, Bert. s. 412. Id. Mohs, b. iii. s. 322. Id. 
Hah. s. 110.— Fer sulphure, Lucas, p. 139- — Gemeiner 
Schwefelkies, Leonhard, Tabel. s. 62. — Fer sulphure crystal- 
lise, Brong. t. ii. p. 151.— Gemeiner Schwefelkies, Karsten, 
Tabel. s. 64. Id. Hans. s. 72. — Sulphuret of Iron, Kid, vol. ii. 
p. 184. — Fer sulphure, Hany, Tabl. p. 96 . Schwefelkies, Haus. 
Handb. b. i. s. 146. — Gemeiner Schwefelkies, Hoff. b. iii. 
s. 191 -—Common Pyrites, Aikin, p. 96 . 

External Characters. 

Its colour is perfect bronze-yellow ; sometimes tarnished, 
reddish, brownish, or with a brass-yellow colour. 

It occurs most commonly massive, disseminated, globu- 
lar, with impressions, and in membranes ; also in granular 
distinct concretions, and frequently crystallised. Its cry- 
stallisations are as follows : 

1. Cuhe^ 


• The or of the Greeks is not our iron-pyrites, ns 

U maintained by Henckel and Wallerius, but flint, — Vid. Beckmann, in his 
Notes to Aristot. Hb. de Mirab. auscult. p. 96. 
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1. Cube^ in wliich tlie faces are either straight, or 

spherical-convex or spherical-concave’’^, fig. 199- 
It is the most common crystallization of this 
species. 

2. Cube, truncated on its edges, in such a manner 

that each truncation is more inclined towards one 
face than the other, and each face supports two op- 
posite truncating planes -f* •* , fig. 200. 

3. When the truncating planes of the preceding fi- 

gure become so lai'ge that the original planes dis- 
appear, the pentagonal dodecahedron is formed 
fig. 201. 

4. Cube truncated on all the angles ||, fig. 202. 

5. When the truncations in the preceding figure be- 

come so large as to obliterate tlie original planes of 
the cube, an octahedron is Ibnncd g, fig. so;?. 

6. Octahedron bevelled on all the edges ; the bevcl- 

ment once broken, fig. 204. 

7. Octahedron, in which the angles are accuininated 

with four planes, wdiicli are set on the lateral 
planes, and tlie summits of the truncations trun- 
cated, fig. 205. 

8. Octahedjon bevelled on all tJio angles^, fig. 206. 

9. When the bevelling planes of the octalicdroii be- 

come large, the figure passes into tlie icomhe- 
dron fig. 207. 

10. Cube, 


* Fer siilphurt* primitif, Ilaliy. 

-f* Fer sulphure cubo-dodecaedre, Haliy. 

4: Fer sulphure clodccacdrc, Haliy. 
il Fer sulphure octaedre, Haiiy. 

5F Fer sulphure icosaedre, variet. a. Haiiy. 

•* Fer sul])hure icosaedre, Haliy, 
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10. Cube, in which each angle is acuminated with three 

planes, which are set on the lateral edges 
fig. 208. Sometimes the acuminating planes be- 
come so large, that the original faces of the cube 
appear as small rhombs -f, fig.' 209. 

11. Cube, in which each angle is acuminated with three 

planes, which are set on the lateral planes : some- 
times the acuminating planes become so large, 
that the original faces of the cube entirely disap- 
pear, when there is formed 

12. The leiiciie crystalUzation^ or very acute double 

eight-sided pyramid, in whi(*h the lateral planes ol* 
the one are set on those of the other, and lK)th ex- 
tremities are acuminated wdth four planes, which 
are set on the alternate lateral edges J. 

The cube alternates from lar^e to small. The icosahe- 
dron and dodecahedron are in general only small. 

The crystals are sometimes singly imbedded, or they oc- 
cur in druses, or aggregated in balls and other forms. 

It seldom oc^curs in supposititious crystals, wliich have 
been formed in crusts over pyramids of t[uartz, and tables 
of heavy-spar. Sometimes in extraneous external forms, 
particularly in ammonites, &c. 

The surface of the crystals is sometimes smooth, some- 
times alternately streaked, and the lustre extends from 
specular-splendent to glistening. 

Internally it is usually shining and glistening, and the 
lustre is metallic. 

The cleavage is hexahedral. 

VoL. III. T The 


• Fer sulphure quadriepointc, Haiiy. 
-f* Fer sulphure tricontaedre, Haiiy. 

$ Fer sulphure trapezoidal, Haijy. 
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The fracture is coarse, small, or fine-grained uneven, and 
sometimes conchoidal. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is harder than felspar, but not so hard as quartz. 

It is brittle, and rather easily frangible. 

When rubbed, or struck with steel, it emits a strong 
sulphureous smell. 


Specific gravity, 

4.7, 5.0, 

Mohs. 

Dodecahedral pyrites, 

4.830, 

HatcheU, 

Pyrites in smooth-planed cubes, 

4.831, 

Id. 

Pyrites from Cornwall, 

4.789, 

Kinmn. 

Id. cubic pyrites, 

4.7010, 

Brisson. 


Chemical CJuiraciers, 

Before the blowpipe it e;nits a strong sulphureous odour, 
and burns with a bluish flame. It afterwards changes 
into a brownish-coloured globule, which is attractable by 
the magnet, and by continuance of the heat, passes into a 
blackish slag, which communicates a muddy-green colour to 
borax. 


Cdnstituent Parts. 


Dodecahedral 

Pyrites in striated 

Pyrites in smooth 

Pyrites. 

Cubes. 

Cubes. 

Sulphur, 52.15 

52.50 

52.70 

Iron, 47.85 

57.50 

47.80 

100 

100 

100 


Hatchett^ Phil. Trans, for 1804. 

Some varieties, particularly those in striated cubes and 
dodecahedrons, contain a portion of gold, and hence have 
’been named Auriferous Pyrites: other varieties contain 
silver. 


Geogixostic 
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Gco^ no.sfic Situat ion . 

It: occurs in beds, in jniinitive, transition, and secondary 
niounliiiiis; also disseminated tbrcjiigli various rocks, hs 
granite, gneiss, inica-slatc, clay-slate, primitive greenstoiu', 
porpliyry, grey-wacke, sandstone, slate-elav, limestone, 
&c. In veins in primitive mountains, it is associated with 
galena or lead-glance, cop])er-py riles, arsenical-j^yriles, 
blende, frequently with native gold, seldomer with ores of 
silver : in transitiovi numnlains, with galena or lead-glance, 
blende, copjjer-pyrites, sparry iron, calcar(^{)us and fluor 
spar ; and in sccoiidary rocks, with ores of lead, copper, 
and zinc, and cpiartz, c alciirt'ous-spar, and fluor-spar. It 
is also disseminated in alluvial rocks, and in meteoric 
stones. 

It is Avorthy of remark, that /piartz is one of th(‘ most 
constant atletulants of common iron-pyrit(‘s. 

( icoffrapliic Si f nation. 

This mineral is so universally distributed, tliat it is not 
necessary to eiitc*r Ijere into any geogn.f[dr!cal details iii 
regard to it. 


It is never worked as an ore ol‘ iron ; it is principally 
valued on account of tl)e sulphur which can be obtained 
from it by siiWimation, and ♦tlie iron-vitriol wliich it af- 
fords by exposure to the air, cither with or Avitliout pre- 
vious roasting. It was formerly cut into ornaments, but 
they are now out of use ; and at one period it was used in 
place of Ifmt in gun-locks. 


T 2 


Ohscrvnt'unis, 
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Observations. 

1. It is distinguished from Pale-yellow Native Gold^ by 
it$ brittleness, the gold being malleable : from Copper^ 
pyrites^ by colour, crystallisation, fracture, and hardness : 
from Ai'senical pyrites^ by colour. 

Some varieties on exposure are gradually changed 
into a brown ironstone ; others are converted into sulphat 
of iron. 

3. Iron-pyrites sometimes contains gold, silver, and cop- 
per; and it is remarked, that these metals generally oc- 
cur in the striated cubes, the pentagonal dodecahedron, 
and the intermediate varieties of form between tlie cube 
and the dodecahedron. 

4. Marcasite, according to Henckel, is a word used by 
the Arabians to express any substance in an imperfectly 
metallic state, and not easily reduced, and he supposes it 
may be derived from the Hebrew word marach^'' fla- 
vescere.” Apothecaries at one lime applied this name to 
bismuth, antimony, and several other metals. Miners aj)- 
ply the name to the crystallised varieties of iron-pyrites. 

5. Polished pieces of a yellow- coloured mineral have 
been found in the graves of the early inhabitants of Peru, 
and are known by the name Piedra de hs Incas. All of 
them appear to be either large crystals of iron-pyrites, or 
massive pieces of the same mineral more or less polished, 
and which appear to have been used as mirrors. 

6. The most complete treatise on the natural and eco- 
nomical history of Pyrites, is that of Henckel, of which 
an English translation was published in London in 1767. 

7* It has been described under the following names : 
Marcasite, Cat'-gold, Gold-pyrites, Vitriolic-pyrites, Pyrite, 
and Gesundheitstein. 


S. Prismatic 
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ISubsp, 1 . Radiated Pyrites^ 


2. Prismatic Iroii’-Pyrites. 

Prisniatischer Eisenkies, Mohs. 

This species is divided into five subspecies, viz. liadiat- 
ed-pyrites, Hepatic-pyrites, Cellular-pyrites, Spear-pyrites, 
and Cockscomb-pyrites. 

First Subspecies. 

Iladiated Pyrites. 

S trail] kies, Werner, 

Globuli pyritacei, Wall. Syst, Min. t. ii. p. 129* — Strahlkies, 
Werner, Pabst. b. i. s. 136. Id. Wid, s. 797» — Striated Py- 
rites, Kirw. vol. ii. p. 78. — Stralilkies, Emm. b. ii. s. 293. — 
Fer sulplmre radie, Hauy, t. iv. p. 59- — La Pyrite rayonnee. 
Brock, t. ii. p. 225. — Stralilkies, Reiiss, b. iv. s. 25. Id. Lud. 
b. i. s. 337* Id. Mohs, b. iii. s. 337» Id. Hah. s. 111. Id. 
Leonhard, Tabel. s. 63. — Fer sulphure l*adie, Brong. t. ii. 
p. 152. — Strabliger Schwefelkies, J^arsien, Tabel. s. 64. Id. 
Hans. s. 74. — Fer sulphure aciculaire-radie, Haiiy, Tabl. 
p. c) 7 , — Fer sulphure prismatique rhoraboidal, Bournon, Cat. 
Min. p. 301. 


External Character s. 

Its colour is very pale bronze-yellow, which, in the pyra^- 
midal varieties, inclines to brass-yellow. 

It has sometimes an iridescent and pavonine tarnish. 

It occours massive, but most commonly dendritic, reni- 
form, stalactitic, globular, botryoidal, fruticose, tuberose 
with impressions : also in thin diverging prismatic or ra- 
diated 
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diated concretions, Avhich are soinetiines collected into 
others having granular figures, and these are traversed by 
curved lamellar coneretions. It is liequeiitly crystallised. 

* Its primitive form is an olilujue four-sided prism, in 
wliicli the obtuse angle is 106' S6'. The following are the 
principal varieties of‘ secondary form : 

1. Oblique four-sided prism, flatly bevelled on the ex- 
tremities, the bevelling ])lanes set on the acute la- 
teral edges, fig. ^10. 

Tile preceding figure, in winch the edge formed by 
the meeting of tlie two bevelling planes is deejily 
truncated, fig. 211 : sometimes the obtuse edges 
are deeply truncated, fig. 212. 

y. 1. in Avliich the angles formed l)y the meeting 
of the bevelling and lateral planes on the obtuse 
edges are truncated. 

4. 1. bevelled on the acute lateral edges. 

5. Broad wedge-shaped double four-sided pyramid, in 

which tlie smaller lateral faces arc? sometimes cur- 
ved. 

The crystals vire usiially small and very small ; exter- 
nally shining, and glistening inclining to glimmering. 

Tlu^ fracture is uneven. 

The fragments are wedge-shaped. 

It is harder than felspar, but not so hard as (juartz. 

It is brittle. 

It is very easy frangible, and breaks more readily in the 
direction of the lamellar than in the direction of the granu- 
lar concretions. 

AVhen rubbed, or struck with steel, it emits a sulphu- 
reous odour. 


Specific 
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[Subap, 1. Radiated Pyrites, 

Specific gravity, 4.7, 5.0, AIo7t.s\ 4.775, Hatchett, 4.729, 
Wiedeman, 

Cwistituent Parts, 

Sulphur, 53.60 54.34 

Iron^ - 46.40 45.66 


100 100 

Hatchett,, Phil. Trans, for 1804. 

Geognostic JSitiuition, 

It is mucli rarer than common iron-pyrites ; occurs 
principally in small variously shaped masses, in chalk, 
clay, &c. and in veins, which contain lead and silver ores. 


Geog raphic Situation. 

It is found in Cornwall, Isle of Sheppy, Kent, Derby- 
shire, and other places in England ; Freyberg, Gersdorf, 
Schneeberg, Annal)erg, Johanngeorgenstadt, in Saxony ; 
Bohemia ; Zellerfeld and Goslar in the^ Hartz ; Arendal 
in Norway ; the islands of Morn and Seeland in Denmark ; 
Schlangenberg in Siberia. 

Observations. 

It decomposes more readily than common * iron-pyrites, 
particularly when it is exposed to a varying temperature 
in damp places, and then its surface becomes covered with 
greyish-white capillary iron-vitriol. In other instances 
the sulphur is volatilised, and the mineral remains unal- 
tered in form, but in the state of an oxide of iron, form- 
ing what Haiiy calls cristaux epigenes. 


Mr 
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Mr Proust is of* opinion, that the pyrites which con- 
tain the smallest quantity of sulphur, are those which are 
most liable to vitriolisation ; and, on the contrary, that 
those which contain the largest proportion, are the least 
affected hy the air or weather. This opinion of the learn- 
ed Professor, by no means accords with such observations 
as I have been able to make ; for the cubic, dodecahedral, 
and other regularly crystallised pyrites, are liable to oxi- 
disement, so as to become what are called Hepatic Iron- 
ores, but not to vitriolisation ; whilst the radiated pyrites 
(at least those of this country) are by much the most 
subject to the latter eff*ect : and therefore, as the results 
of the preceding analyses shew that the crystallised py- 
rites contain less sulphur than tlm radiated pyrites, I 
might be induced to adopt the contrary ojnnion. But I 
am inclined to attribute /“the effect of vitriolisation, ob- 
served in some of the pyrites, not so much to the projior- 
tion, as to the state of the sulphur in the comjxiund ; for 
I much suspect, that a predisposition to vitriolisation in 
these pyrites, is produced by a small portion of oxygen 
being previously^ combined with a part, or with tlie gene- 
ral mass of the sulphu^’, at the time of the original forma- 
tion of these substances, so that the state of the sulphur 
is tending to that of oxide, and thus the accession of a 
arther addition of oxygen becomes facilitated/’ — Hatchett^ 
Phil. Trans. 1804. 


Second 
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[Subsj), 2, Hepatic or Liver Ppritea, 


Second Subspecies. 

Hepatic or Liver-Pyrites 

I^eberkies, Wernet'. 

Pyrites fuscus. Wall t. ii. p. 133. — Pyrite hepatique, Rome de 
Lisle, t. iii. p. 265. — Leberkies, Werner, Pabst. b. i. s. 139. 
Id. WuL s. 800. — Hepatic Pyrites, Kirrv. vol. ii. p. 83. — Le- 
berkies, Emm. b. ii. s. 298. — La Pyrite hepatique. Brock, t. ii. 
p. 228. — Leberkies, Reuss, b. iv. s. 20. Id. Lud. b. i. s. 238. 
Id. Mohs, b. iii. si 349- — Graugelber Eisenkies, Hab. s. 112. 
Leberkies, Leonhard, Tabel. s. 63. Id. Karsten, Tabel. s. 64. 
Dichter Schwefelkies, Haas. s. 72 . — Hepatic Pyrites, Aikin, 
p* 97. 


External Cluiracters. 

Its colour is very pale brass-yellow, which inclines more 
or less to steel-grey. 

It changes its colour on the fresh fracture, and becomes 
brown, or acquires a columbine tarnish. 

It occurs massive, disseminated, globular,- tuberose, re- 
niform, stalactitic, with impressions, and straight and small 
cellular. 

Internally it is usually glimmering, seldom approaching 
to glistening, and the lustre is metallic. 

The fracture is even, wliich sometimes passes into small- 
grained uneven, sometimes into flat conchoidal . 

The fragments are indeterminate angular, and sharp- 
edged. 

Specific gravity, 4.834, Karsten. 

Geo^noslic 


* The name of the species is from the brown colour it exhibits on the 
fracture surface. 


2 
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Geognostk Situation. 

It occurs only in veins in primitive rocks, and is usual- 
ly accompanied with red silver, native silver, galena or 
lead-glance, common pyrites, black and brown blende, 
sparry-iron, Iron-ochrc, seMomcr with silver-white cobalt, 
red cobalt, cinnabar, and grey antimony -ore : the accom- 
panying vein-stones are, quartz, heavy-spar, brown-spar, 
fluor-spar, and calcareous-spar. 

Geoffrajyhic Situation. 

It is found in Derbyshire ; Freyberg, Johanngeorgen- 
stadt in Saxony; Wolfstcin in the Palatinate; Salzburg; 
Goslar in the Hartz ; Hungary ; Transylvania; Bohemia ; 
Iceland ; Norway ; Sweden ; and Siberia. 

Ohscrvatlons. 

It is the Wasserkies of some authors. 


Third Suhspcdes. 

Cellular l^rites. 

Zell kies, Werner. 

Zellkies, 2. Unterart, Reuss, b. iv. s. 34f. Id. Mohs, b. iii. s. 347. 
Id. Leonhard, Tabel. s. 63. Id. Karsten, Tabel. s. 64. 

External Characters. 

The colour is bronze-yellow, which inclines very much 
to steel-grey, and slightly to green. 

By exposure it acquires a grey tarnish. 

It occurs massive, but most frequently cellular, and of 

this 
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[Subsp. 3. CMular Pyrites, 

this form it exhibits the hexagonal, polygonal, and inde- 
terminate varieties. 

The surface of the cells is drusy. 

Internally it is strongly glimmering ; seldom, and only* 
when it passes into common pyrites, glistening. 

The fracture is even and flat conchoidal, seldom pass^ 
ing into fine-grained uneven. 

The fragments are indeterminate angular, and pretty 
sharp-edged. 

In other characters it agrees with the foregoing sub- 
s])ecies. 


Geognostlc and Geographic Situations. 

It occurs in veins at Johaiingcorgenstadt in the king- 
dom of Saxony, where it is accompanied with he 2 )atic 
j)yrites, common j)y rites, galena or lead-glance, sjwry 
iron, iron-ochre, brown-spar, heavy-spar, fluor-sj)ar, and 
quartz. 

Ohservatio7is. 

It is tJie least liable to decomf)osition of all the sub- 
species of pyrites. 


F oiirth Subspecies. 

Spear-Pyrites 

S})arkics, Werner. 

Kocternal Characters. 

Its colour is intermediate between l)ronze-yellow and 
steel -grey. 

It 

* It is named Spear-pj/rites, because the crystals arc grouped in a spear- 
like form. 
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It rarely occurs massive, generally crystallised, and al- 
ways in twin or triple crystals. 

The crystals are small and superimposed. 

Externally it is shining ; internally glistening, and the 
lustre is metallic. 

The fracture is uneven, or imperfect conchoidal. 

In other characters agrees with the preceding subspecies. 

Geo^ostic and Geographic Situations. 

It occurs in veins in primitive rocks, but more frequent- 
ly in newer rocks, associated with brown-coal. It is found 
in Bohemia and in Saxonv. 


Fifth Subspecies. 

Cockscomb-Pyrites. 

Kamkics, Wer7i€r. 

Fcr sulphure (blanc) dcntele, Ha 'uy. 

External Characters. 

Its colour is bronze-yellow, inclining to pale steel-grey. 
Externally it has a mixture, which approximates the co- 
lour to brass-yellow. 

It rarely occurs massive, almost always crystallised, and 
in the form of flat double four-sided pyramids. These 
crystals are grouped in rows, and are attached together by 
their smaller lateral planes, so that the aggregate some- 
what resembles the comb of a cock. 

Externally it is generally smooth. 

Internally it is shining, or glistening and metallic. 

The fracture is small-grained uneven. 


The 
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The fragments are indeterminate angular, and rather 
sharp-edged. 

In other characters it agrees with the preceding. 

Geognostic and Geographic SitvMions. 

It occurs in Derbyshire, and in some mines in Saxony. 

Observations, 

It is particularly characterised by the mode of grouping 
of its crystals : and is readily distinguished from Arseni-- 
cal-Pyriits by it * colour ; and from Copper ^Pyrites by 
crystallization and liardness. 


3. Rhomboidal Iron-Pyrites,. or Magnetic Pyrites. 

Magnetkies, Werner, 

la, Werner, Pabst. b. i. s. 144. Id. Wid, s. 792 . — Magnetic 
Pyrites, Kirw, vol. ii. p. 79« — Magnet- kies, Emm, b. ii. s. 286, 
—La Pyrite magnetique. Brock, t. ii. p. 232. — Magnetkies, 
Reuss, b. iv. s. 35, Id, Lud, b. i. s.^2S9' Id, Suck 2 ter th. 
s. 245. Id. Bert, s. 4l6. Id, Mohs, b. iii. s. 352. Id, Hah, 
s. 112. Id, Leonhard, Tabel. s, 63.-r-Fer sulphure magne- 
tique, Brong. t ii. p. 155. — Fer sulphure ferrifere, Havy, 
Tabl. p. 98. — Magnetic Pyrites, Aikin, p. 96, 

This species is divided into two subspecies, viz. Foliated 
Magnetic Pyrites, and Compact Magnetic P 3 n'ites. 


First 
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First Subspecies. 

F oliated Magnetic Pyrites. 

Bliittricher Magnetkics, Ilausmann. 

Bliittriger Magnetkies, Karsleu, Tabel. s. ()4. Id. Leonhard, 

Tabel. s. 63. Id. Hans, Haiidbucli. b. i. s. 145. 

External Characters. 

Its colour is intermediate between hronze-yellow and 
copper-red, and sometimes inclines to pinchbeck-brown. 

It occurs massive, disseminated, in coarse gramikir con- 
cretions ; and very rarely crystallised. 

The primitive figure Mohs considers to be a rhomboitl, 
the dimensions of wliich are still unknown. The following 
crystallisations, which also occur in this mineral, may be 
traced back to the rhomboidal form : 

1. Regular six-sided prism ; sometimes truncated oji 

the lateral edges, sometimes on the terminal edges, 
and occasionally on the terminal angles. 

2. Six-sided pyfavnid, truncated on the apex. 

Intcimally it is splendent, and the lustre is metallic. 

The cleavage is rhomboidal. 

The fracture is small and imperfect conchoidal. 

The fragments are indeterminate angular and blunt- 
edged. 

It is brittle and easily frangible. 

Some varieties are harder than calcareous-spar ; others 
harder than fluor-spar. 

Specific gravity 4.4, 4.6, Mohs. 

Geognostic 


2 
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[Subap* 2. Compact Magnetic Pyrites. 

Geognostlc and Geographic Situations. 

It occurs at Breitenbrunn in Saxony ; and at Bodcnmais 
in Bavaria, in beds in primitive mountains, along with com- 
mon iron-pyrites, magnetical iron-ore and blende. 

Observations. 

1. It was formerly conjectured, tliat the iron in this 
species was less oxidised than that in common iron-pyrites, 
and in this way its magnetic property was accounted for. 
Mr Hatchett has shewn, however, that iron, when com- 
bined naturally or artificially with 36.50 or 37 of sulphur, 
is not only still capable of receiving the magnetic fluid, 
but is also rendered capable of retaining it, so as to be- 
come in every respect a permanent magnet ; and the same, 
he thinks, may, in a great measin'e, be inferred respecting 
iron, which has been artificially combined with 45.50 per 
cent, of sulphur. 

S. Mr Hatchett has also shewn that magnetic pyrites 
agrees in chemical properties with artificial sulphuret of 
iron or pyrites. 


Seco7id Subspecies. 

Compact Magnetic Pyrites. 

Dichter Magiietkies, Hausmann. 

Gemeiner Magnetkies, Karsten, Tabel. s. 64. — Dichter Magnet- 
kies, Haus. s. 73. Id. Haus. Haiidb. b. i. s. 144. 

Eocternol Characters. 

Its colour is intermediate between bronze-yellow and 

copper- 
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copper-red, and sometimes inclines to pinchbeck-brown. 
On exposure to the air, its lustre gradually disappears, and 
it acquires a brownish tarnish. 

It occurs only massive and disseminated. 

Internally it is shining and glistening, and the lustre is 
metallic. 

The fracture is fine and coarse-grained uneven, wliich 
sometimes passes into imperfect conchoidal. 

The fragments are indeterminate angular, and blunt- 
edged. 

It affects the magnetic needle. 

In other characters it. agrees with foliated magnetic py- 
rites. 


Chemical Characters. 

Before the blowpipe it*. emits a feeble sulphureous smell, 
and melts easily into a greyish-black globule, attractable 
by the magnet. 


Comtituent Parts, 

According Vo Hatchett, it contains in J 00 parts, 
Sulphur, ^ - - - 36.50 

Iron, - - - 63.50 


100 


Geognostif Situaturn, 

This mineral occurs principally in primitive mountains, 
in beds, in gneiss, mica-slate, and primitive limestone, 
associated with iron-pyrites, copper-pyrites, arsenical-py- 
rites, magnetic iron-ore, galena or lead-glance, blende, 
quartz, garnet, actynolite, common hornblende, and rare- 
ly 
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[Stdtap. 2, Compact Magnetic Pyrites, 
ly with tinstone. It is also found, either massive or dis- 
seminated, in transition greenstone and clay-slate. 

Geographic Sltuatian-, 

Europe , — It occurs in the Criffle, Windy-Shoulder, 
and other hills in Galloway; and at the base of the 
mountain called Moel Elion in Caernarvonshire. On the 
Continent of Europe, it is met with at Gillebeck and 
Kongsberg in Norway; Andrcasberg and Treseberg in 
the Hartz ; Breitenbrun in the Saxon Erzgebirge ; Kup- 
ferberg in Silesia ; Bodenmais in Bavaria ; and in the 
Muhlbachthal in Salzburg. 

Asia , — In the mines of Catharinenburg in Siberia. 

America . — Zacatecas in Mexico, 

Use^f. • 

It is used for the same purposes as common iron-pyrites. 


Genus V.— COPPER-PYRITES, 

This genus contains two species, viz. Octahedral Coj)- 
per-Pyritcs, and Tetrahedral Copper-Pyrites. 


VoL. III. 


U 


1. Octaliedral 
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1. Octahedral Copper-Pyrites, or Yellow Copper 

Octaedrischer Kupferkies, Mohs. 

Kupferkies, Werner. 

Minera Cupri flava. Wall. t. ii. p. 282. — Mine de Cuivre jaune, 
Rome de Lisle, t. iii. p. 309* — Kupferkies, Werner, Pabst. b. i, 

s. 75. Id. Wid. s. 746. — Copper-Pyrites or Yellow Copper- 
Ore, Kirw. vol. ii. p. 140.-— Mine dc Cuivre jaune, De Born, 

t. ii. p. 313. — Kupferkies, Estner, b. iii. s. 494. Id. Emm. 
b. ii. s. 232. — Cuivre pyriteux, Lam. t. i. p. 197- — La Pyrite 
cuivreux. Brock, t. ii. p. 169. — Kupferkies, Rcuss^h. iii. s. 415.* 
Id. Lud. b. i. s. 223. Id. Suck. 2ter th. s. 181. Id. Bert. 
s. 386. Id. Mohs, b. iii. s. 239. Hah. s. 107* — Cuivre 
pyriteux, Lucas, p. 125.— Kupferkies, Leonhard, Tabel. s. 57- 
—Cuivre pyriteux, Brong. t. ii. p. 213. Id. Brard, p. 283. — 
Kupferkies, Karsten, Tabel. s. 62. Id. Haus. s. 71 • — Yellow 
Sulphuret of Copper, Kid, vol. ii. p. 109* — Cuivre pyriteux, 
Haiiy, Tabl. p. 85. — Kupferkies, Haus. Handb. b. i. s. I6I- 
Id. Hoff. b. iii. s. 113. — Yellow Copper, Aikin, p. 87* 

Eicternal Characters. 

On the fresh fracture, its colour is brass-yellow, of dii- 
ferent shades : the varieties richest in copper have a deep 
yellow colour, approaching to gold-yellow ; the poorer va- 
rieties incline to greyish brass-yellow, and steel-grey. 

It is usually tarnished, either with variegated colours, 
as pavonine, columbine, and sometimes tempered steel 
coloured, or with simple colours, as Jduc and black. 

The tarnished colours occur sometimes on the mineral 

in 


• Throughout the work, where the name Copper-Pyrites occurs, it is to* 
be understood as applicable only to the Octahedral species^. 
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in the bosom of the earth, sometimes on exposure of the 
recent fracture to the action of the air. 

It occurs massive, disseminated, and in membranes; 
also dendritic, reniform, botryoidal, stalactitic, specular, 
amorphous ; and crystallized as follows : 

1. Regular Octahedron. 

a. Perfect. 

b. Truncated on all the edges. 

c. Truncated on all the angles. 

d. Truncated on all the edges and angles, 

e. Elongated- 
Edges bevelled. 

Frequently four of the alternate planes of the octahe- 
dron become larger than the others, and thus there 
is at length formed a 

S. Tetraliedron. 

a. Truncated on all the angles. 

h. Perfect. 

c. Tabular segment. 

Frequently two segments of this description are attach- 
ed by their bases, and thus form a JV^^wz-crystal. 

The crystals are usimlly small and very small, and ge- 
nerally superimposed. 

Externally it is intermediate between glistening and 
shining, and is often splendent. 

Internally it is shining, which in some varieties passes 
into glimmering, and the lustre is metallic. 

The cleavage is probably octahedral. 

The fracture is most commonly coarse and small-grain- 
ed uneven : the coarse-grained passes into imperfect and 
small conchoidal: the small-grained passes into fine-grained 
uneven, also into even, and large and flat conchoidal. The 
lustre varies with the fracture ; the highest degree of lus- 

U ^ tre 
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tre is in the small conchoidal : and the large conchoidal and 
even, have the least lustre, being only glimmering. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

Some varieties are as hard as fluor-spar, others are not 
harder than calcareous-spar. 

It is brittle, and easily frangible. 

Specific gravity, 4.1 — 4.2, Mohs ; 4.160, Gellert ; 
4.080, Kirwan. 


Chemical Characters, 

Before the blowpipe, on charcoal, it decrepitates, emits 
a greenish-coloured sulphureous smoke, and melts into a 
black globule, which, by continuing the fire gradually;^ 
assumes the metallic lustre of copper. It imparts ta 
borax a green tinge. 


Constituent Parts. 



Cornwall. 

St Bel. 

Freybei'g. 

Copper, , 

- 30 

30.0 

32.0 

Iron, 

- 53 

31.0 

34.0 

Sulphur, - 

' 12 

36.5 

33.0 


95 

97.5 

99.0 


Chenevix. Gueniveau. Breithaupt 

It sometimes also contains small portions of gold or 
silver. 


Geognostic Situation. 

It is one of the most abundant metalliferous minerals : 
it occurs in almost every kind of repository, and in all the 
great classes of rocks. Thus, it is met with in granite, 

gneiss^ 
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gneiss, mica-slatc, clay-slatc, porphyry, syenite, trap, grey- 
wacke, in secondary limestones, in coal formations, and 
also in those of sandstone. In these rocks, it is associated 
with various metalliferous and earthy minerals, such as 
iron-pyrites, magnetic iron-ore, malachite, blue copper, 
tile-ore, red copper, variegated coppen copper-glance or 
vitreous copper, galena or lead-glance, blende, cobalt- 
ochre, arsenical pyrites, sparry iron, and sometimes native 
gold : the earthy minerals are calcareous-spar, fluor-spar, 
heavy-spar, brown-spar, quartz, garnet, actynolite, horn- 
bleiidc, tremolitc, &c. 

Geographic Situation. 

Europe . — In veins that traverse a great bed of quartz 
in the Clifton mine, near Tyndrum in Perthshire; in 
these veins, it is associated with ‘copper-green, red cobalt- 
ochre, gilena or lead-glance, brown and yellow blende, 
quartz, and heavy-spar: in a vein in red sandstone in the 
Mainland, the largest of the Shetland Islands, where it is 
accompanied with grey copper, malachite, native copper, 
iron-pyrites, sparry iron, and brown iron-ore : at the 
miiKs of Ecton, on tlie borders of* Derbyshire and Staf- 
Ibrdshire, it is embedded in limestone, and is accompanied 
with galena or lead-glance, blende, calcareous-spar, fluor- 
spar, and heavy-spar: at Pary’s Mountain in Anglesea, it 
occurs in a bed of great thickness, associated with native 
copper, malachite, blue copper, galena or lead-glance, 
and calamine : in several lead-mines in Derbyshire ; abun- 
dantly in the copper-mines of Cornwall, along with cop- 
per-glance, grey copper and red copper. Tliere are 
considerable copper-mines at Cronebane and Ball ymurtagli, 
in the coimty of Wicklow in Ireland, and the principal ore 

u 
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is copper-pyrites. This mineral is met with in consider- 
able abundance on the Continent of Europe, but the 109a- 
lities are so numerous, that we cannot spare room but for 
a few of them. It occurs in the mines of Rorras and 
Arendal in Norway ; in that of Fahlun in Sweden ; in the 
Hartz ; the Saxon Erzgebirge ; Hessia, Bohemia, Fran- 
conia, Siiabia, Bavaria, Silesia, Austria, Hungary, Spain, 
France and Russia. 

Asia, — Siberia; and Japan. 

Amerioa . — United States; Mexico; and Chili. 

Africa, — Morocco ; Abyssinia ; country of the Nama- 
quas, in Southern Africa. 

Use^H. 

Nearly one-third of all the coppei* which is obtained 
by metallurgic operations, is extractc^d from this species : 
it is, however, a poor ore, seldom yielding above 36 
pounds, more commonly only 20 pounds of copper in the 
hundred. Sulphur is frequently obtained from it by sub- 
limation. 

In Cornwall,* the annual quantity of copper-ore raised, 
is sometimes 73.700 tons, of whicli the principal ore is 
yellow copper-pyrites. This quantity of ore affords 6.425 
tons of pure copper, and sells for L, 410,936. 

Observaikms, 

1. It has been confounded with Native Gold^ but it may 
be readily distinguished from that mineral by its fracture, 
which is uneven, imperfect conchoidal, or foliated ; whereas 
that of gold is hackly; and also by its tenacity, it being brittle, 
whereas gold is malleable. It is distinguished from Iron- 
pyrites by its inferior hardness, it not exceeding fluor-spar 

hardness, 
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hardness, while iron-pyrites is harder than felspar; by 
colour, iron-pyrites being bronze-yellow, whereas it is 
brass-yellow; and the crystallizations are also very diffe- 
rent from those of iron-pyrites ; in particular, it occurs in 
tetrahedrons, a form never observed in iron-pyrites. 

2. It passes into several other species of ore, particu- 
larly into White Copper, Grey Copper and Variegated 
Copper. 

3. The softer varieties of copper-pyrites contain the 
greatest quantity of copper, and the harder the greatest 
proportion of iron. Among the softer varieties, those 
having a tarnished surface are said to contain the greatest 
quantity of copper. 

4. Those varieties which contain the largest propor- 
tion of sulphur, are the least affected by exposure to the 
air. 


2. Tetrahedral Copper-Pyrites. 

Tetraedrischer, Kupferkies, Mohs. 

This species is subdivided into two subspecies, viz. Grey 
Copper, and Black Copper. 

First Subspecies. 

Grey Copper. 

Fahlerz, Werner. 

Cuivre gris arsenifere, Haiiy. 

Minera Cupri grisea. Wall t. ii. p. 281. — Mine dArgent grise, 
et Mine de Cuivre grise, Rome dc Lisle, t. iii. p. 315.— Fahl- 
erz, Wern, Pabst. b. i. s. 83. Id. Wid. s. 751. — Grey Copper- 
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ore, Kirw* vol. ii. p. 146. — Fahlerz, Eshiei', b. iii. s. 509- Id- 
Emm. b. iii. s. 238. — ^Argent gris, Lam. t. i. p. 138 — Mine 
d'une couleur falive, ou le Cuivre gris, ou le Fahlerz, Brock. 
, t. ii. p. 175. — Cuivre gris, Hany^ t. iii. p. 536,-556. — Fahlerz, 
IteAisSy b. iv. s. IpS. Id Lud. b. i. s. 224. Id. Mohs, b. iii. 

s. 231. Id. Hah. s. 108. — Cuivre gris, Lucas, p. 126. — 
Fahlerz, Leonhard, Tabel. s. 58. — Cuivre gris arsenic, Brong. 

t. ii. p. 215. Id. Brard, p. 286. — Fahlerz, Karsten, Tabel. 
s. 62. Id. Haus. s. 74. — Grey Copper-ore, Kid, vol. ii. p. 115. 
—Cuivre gris, Haiiy, Tabl. p. 86. — Kupferfahlerz, Haus. 
Hand. b. i. s. l64. — Fahlerz, Haff\ b. iii. s. 119* — Grey Cop- 
per, Aikin, p. 86* 


EiXterticd Characters. 

Its colour is steel-grey, which sometimes inclines to 
iron-black and lead-grey. 

It occurs rarely with a tempered-stcel coloured tarnish. 
It occurs massive, disseminated, seldom in membranes, 
and often also crystallized: its crystallizations are the fol- 
lowing : 

1. Tetrahedron, or simple three-sided pyramid *, 
PI. 11. £g. 213, which presents the following va- 
rieties : 

a. Truncated on the angles +, fig. 214 ; or on the 

edges J, PL 11. fig. 215. 

b. Bevelled on the edges ||, PI. 11. fig. 216. When 

the bevelling edges increase so much as to cause 
the original planes of the tetraJiedron to dis- 
appear, a tetrahedron is formed, in which each 
plane is divided into three, or there is formed 

on 


• Cuivre gris primitif, Haiiy. 

•f Cuivre gris epoint6, Haiiy. 

5: Cuivre gris cubo-tetraedre, Haiiy. 
jl Cuivre cncadre, Haiiy. 
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[Subsp, Grey Copper^ 

on each of tlft planes a very obtuse acumina- 
tion ^ PI. 11. fig. 217. 

c. Each of the angles of the tetrahedron very flatly 
acuminated with diree planes, PI. 11. fig. 218* 
sometimes the edges of the tetrahedron are be- 
velled at the same time •}“, and also the summits 
and edges of the acuminations J. When the acu- 
minating planes increase so much that the origi- 
nal faces of the tetrahedron disappear, there is 
formed, 

2. The rhomboidal or great dodecahedron, PI. 11. fig.'219. 

The crystals are small and seldom middle-sized ; usually 
singly superimposed, or in druses. 

Their surface is shining afid splendent. 

Internally it is usually glistening ; sometimes, however, 
it passes into shining, and has a lAetallic lustre. 

The fracture is coarse and small-grained uneven ; some- 
times it inclines to imperfect conchoidal, and such varieties 
have a blackish colour, the strongest lustre, and contain 
die greatest proportion of silver, and the least of copper. 

The fragments are indeterminate angiflar, and rather 
blunt-edged. 

Some varieties arc harder than calcareous-spar, others 
harder than fluor-spar, but none so hard as apatite. 

It generally remains unaltered in the streak; some 
afibrd a reddish-brown streak ||. 

It 


* Cuivre gris dodecaedre, Haiiy. 

•j- Cuivre gris apophane, Haiiy ; Cuivre gris progressif, Haiiy. 
t Cuivre gris identique, Haiiy. 

)) According to Count de Bournon, those varieties that afford a reddish- 
brown streak, may be presumed to contain a mi^ture^^of silver and antimony, 
generally combined together in the state of red silvcr-orc. 
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It is brittle, and easily frangibje. 

Specific gravity, 4.4 — 4.9, Mohs. 4.594, Wiedemami, 
4.8648, Hauy. 4.4460 to 4.560, Bourrum. 

Chemical Characters, 

Before the blowpipe, it first decrepitates, and then melts 
into a greyish-coloured brittle metallic globule. During 
fusion it disengages a white aresenical vapour : to borax it 
communicates a yellowish colour inclining to red. Some 
varieties arc difficult of fusion. 


Constituent Parts, 


From Airthrie. 

Frcyberg. 

Frey berg. 

Freyberg; 

Copjicr, 

19.2 

Coppery 

41.00 

48.00 

42.50 

Iron, 

51.0 

Iron, 

22.50 

25.50 

27.60 

Sulphur, 

14.1 

Sulphur, 

10.00 

10.00 

10.00 

Arsenic, 

15.7 

Arsenic, 

24.10 

14.00 

15.60 



Silver, 

0.40 

0.50 

0.90 

Thomson^ 

160.00 

Ed. Tran. 

Antimony, 


- 

1.50 


98.00 

98.00 

98.00 





Klaproth, Beit. 

Ib. s. 49. 

lb. s. 52. 


b. iv. s. 47. 

Some varieties contain Gold, as that of Hohcnstcin: others, as that of 
Guadalcanal in Spain, from 1 to 10 ptr cent, of Platina. 


Geogmstic Situation. 

It occurs in beds and veins, in primitive, transition, and 
secondary rocks, in which it is usually accompanied with 
copper-pyrites, galena or lead-glance, ores of manganese, 
sparry iron, heavy-spar, calcareous-spar, fiiuor^spar, and 
quartz ; seldomer with malachite, blue copper, and other 
cupreous minerals. 


Geographic 
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[Svhap, 1. Grey Copper, 


Geographic Situatiem, 

Europe, — It occurs along with copper-pyrites in rq^ 
sandstone, near Sandlodgc, in the Mainland of Shetland ; 
in small veins at Fassney Burn in East Lothian ; at Air- 
thrie, in the Ochill Hills, north-east of Stirling, in veins 
along with heavy-spar, and calcareous-spar ; also in Ayr- 
shire ; at Tavistock in Devonshire; in the copper- 
mines of Cornwall ; at Kongsberg in Norway, along with 
variegated copper ; at Freybcrg in Saxony, in veins 
that traverse gneks, along with copper-pyrites, sparry 
iron, quartz, calcareous-spar, heavy-spar, and fluor-spar ; 
in the Hartz, also with copper-pyrites, and sparry iron, 
in veins that traverse grey wacke, and transition clay-slate ; 
in fleetz limestone at Falkenstein in the Tyrol ; at Saint 
Marie-aux-Mines in France ; at Baigorry, in Navarre, in 
Spain ; in veins in gneiss, at Hochberg in the dukedom of 
Baden ; in porphyry at Gablan in Silesia ; in Thuringia, 
along with red and brown cobalt-ochre, and heavy-spar ; at 
Saska and Oravicza, in the Bannat in Hungary; also at 
Kremnitz, and other parts in that kingdom ; at Kapnic, 
Nagyag, and Off enbanya, in TransJ^lvania ; and in the go- 
vernment of Olonetz in Russia. 

Asia, — Kolywan; Tobolsk, along with copper-green; 
and in several of* the mines in the Uralian Mountains. 

America, — In the mines of Guanaxuato in Mexico, in 
veins, along with copper-pyrites, brown-spar, calcareous- 
spar, amethyst, hornstone, and calccdony ; and also in the 
mines of Zimapan, with quartz, calcareous-spar, and gyp- 
sum ; and in the copper-mines of Chili. 


Uses, 



820 GEN. 5. COPPER-PYttlTES. [cL.3. METAL. MIN. 

Uses. 

It is valued as an ore of copper ; and when it contains 
silver, it is worked as an ore of that metal. 

Observations. 

1. It passes into Copper-pyrites, and Copper-glance or 
Vitreous Copper. 

2. Colour, tetrahedral form, hardness, brittleness, and 
specific gravity, are its essential charac*.ters. It is distin- 
guished from Octahedral Copper-pyrites^ by its colour, 
hardness, and brittleness ; ‘ and this last character distin- 
guishes it from Brittle Silver^ and White Silver. 


Second Suhspccics. 

Black Copper. 

Schwarzerz, Werner. 

(vuivre gris arseniferc, Hauy. 

Minera Cupri grisea, (m part) Waller. Syst. Min. t. ii. p. 281. 
— Cuivre gris, (in part), Hauy, t. iii. p. 357* — Graugiltigerz, 
Reuss, b. ii. 3. s. 427- — Schwartzgiltigerz, hud. b. i. s. 218. 
Id. Suck. 2ter th. s. 185. Id. Bert. s. 398. Id. Mohs, b. iii. 
s. 196* — Graugiltigerz, Leonhard, Tabel. s. 58 — Cuivre gris 
antimonie, Brong. t. ii. p. 21 6. — Graugiltigerz, Karsten, Tabel. 
s. 62. — Schwarzgiltigerz, Haus. s. 74. — Cuivre gris arseni- 
fere, Hauy, Tabl. d. 87 — Schwarzgiltigerz, Haus. Handb. 
b. i. s. 166 — Schwarzerz, Hoff, b iii. s. 127. — ^Antimonial 
Grey Copper, Aikin, p. 86. 


External 
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2. Black Copper ^ 


External Characters. 

Its colour is iron-black, which sometimes inclines to steelir 
grey. 

It occurs massive, disseminated ; and crystallised in the 
following figures : 

1. Tetrahedron. 

a. Perfect. 

b. Bevelled on the edges, and the angles flatly acu- 

minated with three planes, which are set on the 
lateral planes. 

c. The preceding figure, in which the summits of the 

acuminations are truncated. 

2. When the acuminations on the angles of the tetra- 

hedron become so large that its original planes dis- 
appear, then a rhomboidal or garnet dodecahedron 
is formed. 

The crystals are generally splendent, and are often in- 
vested with a thin crust of copper-pyrites. 

Internally it is shining and splendent, fjnd the lustre is 
metallic. 

The fracture is small and imperfect conchoidal. 

Same hardness as grey copper. 

It is brittle, and very easily frangible. 

Specific gravity 4.842, 4.893, UUmann. 

Chemical Characters. 

Before the blowpipe, it decrepitates, and then melts 
into a black cupreous bead, giving out a white antimo- 
nial vapour. 


Constitnent 
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Constituent 

Parts. 





Poratsch 

Anna- 

Zilla in 

St Wenzel 


Kapnik in Tran- 

in Hun- 

berg in 

Claus- ] 

near Wolf- 

Peru. 

sylvania. 

gary. 

Saxony. 

thal. 

ach. 


Copper, 

37,75 

39,00 

40.25 

37.50 

25.50 

27.00 

Antimony, 22,00 

19,50 

23.00 

29.00 

27.00 

23.50 

Sulphur, 

28.00 

26.00 

18.50 

21.50 

25.50 

27.75 

Silver, 

0,25 


0.30 

3,00 

ia25 

10.25 

Iron, 

3,25 

7.50 

13.50 

6.50 



Lead, 

- 

- 


- 

- 

1.75 

Arsenic, 

- 


0.75 




Zinc, 

5.00 


m 




Mercury, 

- 

6.25 





Loss, 

3.75 

1.75 

3.70 

2.50 

1.75 

2.75 


100.00 

100.00 

100.00 

100.00 

100.00 

100.00 



Klaproth^ Beit. b. 

iv. s. 56. 68. 

73. & 80. 


From these analyses, it apt)cars, that 

the essential 

component 

parts of 


Black Copper are. Copper, Antwnony, Iron, and Sulphur, and that the 
Silver, Lead, Zinc, and Mercury, are only accidentally mixed. 

Geognostic and Geographic Situations, 

Europe, — It occurs in veins that traverse transition 
rocks at Zilla, in the Claiisthal in tlie Hartz * ; Anna- 
berg in Saxony; in the mine of St Wenzel, at Wolf- 
ach in the Schwarz wald ; at Kapnik, in red manganese ; 
at Nagyag, along with iron-pyrites, grey copjier, and 
quartz ; at Kremnitz and Poratsch in Hungary ; and AI- 
lemont in Dauphiny. 

America, — In Peru, in veins in alpine limestone. 


Use, 


It is worked, botli as an ore of copper and as an ore of 
silver. 


2 


Observations. 


• The crystals found at Zilla, are generally invested with a crust of 
copper-pyrites. 



OBD. S. PYKITES.] 


WHITE COPPEB-PYBITES. 


323 




Observations. 

1. It has been confounded with Gr'ey Copper^ but it 
may be distinguished from it by its iron-black colour, splen* 
dent lustre, and small conchoidal fracture, 

2. It is intermediate between Brittle Silver-glance and 
Grey Copper. 

8. It is the most compounded of all the ores of co|)per. 


* White Copper. 

Weiss Kupfercrz, Werner. 

Weisslich Kies-knpfererz, HenkeVs Kieshistorie, s. 210.— Mi- 
iiera Cupri alba, Wall. t. ii. p. 280 — Weiss Kiipfererz, Wer^ 
ner, Pabst. b. i» s. 83. Id. Wid. 750. — White Copper-ore, 

Kirtv. vol. ii. p. 152.— Weiss Kupfererz, Estner, b. iii. s. 50o. 
Id. Emm. b. ii. s. 236. — Mine de Cuivre blanche arsenicale, 
Lam. t. i. p. 201 — La Mine de Cuivre blanche, Broch. t. ii. 
p. 1 73. — Weiss Kupfererz, Reuss, b. iii. s. 425. Id. Lud. b. i. 
s. 224. Id. Suck. 2 ter th. s. 184. Id. Bert. s. 397. Id. Leon^ 
hard, Tabel. s. .58. Id. Karsten, Tabel. s. 62. Id. Hans. 
s. 74. — Weiss Kupfererz, Ilaus. fJanclb. b. i. s. 15^. Id. 
Hoff. h. us. 131. — White Copper, Aikin, p. 87* 

External Characters. 

Its colour is intermediate between silver-white and brass- 
yellow. On the fresh fracture, it soon becomes tarnished 
with a greyish-yellow colour. 

It occurs massive and disseminated. 

Internally it is glistening, with a metallic lustre. 

The fracture is small and fine-grained uneven. 

The fragments arc indeterminate angular, and rather 
sharp-edged. 


It 
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It is semi-hard. 

It is brittle, and easily frangible. 

Specific gravity 4.500, La Metherie. 

Chemical Characters, 

Before the blowpipe, it yields a white arsenical vajxiiir, 
and melts into a greyish-black slag. 

Constitmnt Parts, 

Henkel, who gave the first account of this ore, informs 
us, that it contains 40 parts of Copper, and the remainder 
consists of Iron, Arsenic, and Sulphur. 

Geognostic Situation, 

It occurs in veins and mineral beds in primitive and 
transition rocks. It is usually accompanied with copper- 
pyrites, and copper-glance or vitreous copjier-ore, seldomer 
with grey copper, copper-green, red copper, blue copper, 
and native silver. 


Geographic Situation. 

« 

Europe , — In the mine called Huel Gorland in Corn- 
wall ; in the mines Lorenz Gegentrum and Elias, near 
Freyberg in the kingdom of Saxony ; Rudelstadt, Alten- 
berg, and Kupferberg in Silesia ; Lauterberg in the Hartz; 
Frankenberg in Hessia; Christophsthal, near Frelidcn- 
stadt in Wurtemberg; Strazena, behind the Creutzberg in 
Upper Hungary. 

Catharinenburg in Siberia. 

America, — Chili. 

^ Observation. 
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Observations, 

1. It has been frequently confounded with Copper- 
pyrites, Copper-glance, Grey Copper, and Arsenical-py- 
rites. It is, however, easily distinguished from Copper^ 
pyrites^ Copper-glance ^ and Grey Copper^ by its colour ; 
and from Arsenical-pyrites by its inferior specific gravity. 

% It is an intermediate species between copper-pyrites 
and arsenical-pyrites. 


Genus VI.— TIN-PYRITES * 

This genus contains one species, viz. Common Tin-Py- 
rites. 


1. Common Tin-Pyrites. 

Zinnkics, Werner, 

Id, WuL s. 875. — Tin-pyrites, Kirw. vol. ii. p. 200. — Zinnkies, 
Emm, b. ii. s. 418. — Etain sulphure* Lam. t. i. p. 279* Id, 
Ilaiiy, t, iv. p. 154. — La Pyrite d’Etain, on I’Etain pyriteux. 
Brock, t. ii. p. 332. — Zinnkies, Ren.ss, b. iv. s. 286. Id, Lud, 
b. i. s. 267 . Id. Such 2ter th. s. 354. Id. Bert. s. 440. Id, 
Moh.s, b. iii. s. 591 . — Etain sulphure, Lucas, p. 151. — Zinn- 
kies, Leofihard, Tabel. s. 75. — Etain pyriteux, Broug. t. ii. 
p. ipt. — Etain sulphure, or Mussif natif, Brard, p. 337.— 
Zinnkies, Karsien, Tabel. s. 70 . Id, Haus, s. 74. — Etain 
Vol. III. X sulphure. 


* Although this mineral is placed here for the present as a distinct spe- 
cies, we should not be surprised to find that it is a mixture of Sulphurets 
of Copper and Iron, with mechanically cUfflised Tin. 
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sulphure, Hauy, Tabl. p. 102. — Sulpliuript of Tin, Kid, vol. ii. 
p. 154, — Zinnkies, Haus. Handb. b. i. s. l6l. Id. Hoff’, 
h* iv. s. 51 — Tin-Pyrites, Aikin, p. 11 7. 


JEx'ternal Characters. 

Its colour is intermediate between steel-grey and brass- 
yellow, but usually more inclined to the first. 

It occurs massive and disseminated. 

Internally it is glistening, sometimes sbiningy and the 
lustre is metallic. 

The fracture is small and coarse-grained uneven ; some- 
times inclining to small and imperfect conchoidal. 

The fragments are indeterniinate angular and blunt- 
edged. 

It yields easily to the knife. 

It is brittle and easily frangible. 

Specific gravity, 4.350, Klaproth. 

It is not magnetic. 

Chemical Characters. 

Before the blpwpipe it exhales a sulphureous odour, and 
melts easily, without being reduced, into a black scoria. 

It communicates a yellow or green colour to borax. 


Constituent Parts. 


Tin, 

34 

26.50 

Copper, - 

36 

30.00 

Iron, 

3 

12.00 

Sulphur, 

25 

30.50 

Earthy Matter, 2 



— 

99 


100 

Klaproth^ Beit. 

Klaproth.^ Beit. b. ii. 

s. 230. 


s. ^57— 264. 


Geognostic 
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Geognostic and Geographic Situations, 

It has been hitherto found only in Cornwall, as at St 
Agnes, Stenna Gwynn, Huel Rock, and Huel Scorier, 
sociated with ores of copper and blende, and in small veins 
in granite at St MichaePs Mount. 

Observations, 

Its colour and greater hardness distinguish it from Cop- 
per^Pyrites : inferior hardness, and different colour and 
weight, from Iron-Pyrites; and inferior specific gravity 
and colour distinguish it from Grey Copper, 


X 2 


Order IV. 
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Order IV. GLANCE. 

.Genus I.— COPPER-GLANCE, or VITREOUS 
COPPER. 

Kupfer-Glanz, Mohs. 

This genus contains one species, viz. Rhomboidal Cop- 
per-Glance. * Variegated Copper. 

1. Rhomboidal Copper-Glance, or Vitreous Copper- 

Ore. 

Kupferglas, Wemer. 

This species is divided, into two subspecies, viz. Com- 
pact Copper-Glance, and Foliated Copper-Glance. 

First Subspecies. 

Compact Copper-Glance, or Compact Vitreous 
Copper-Ore. 

Dichtes Kupferglas, Wemer. 

Cuprum vitreum. Wall. Syst. Min. vol. ii. p. 277- — Dichtes Kup- 
ferglas, Wem. Pabst. b. i. s. 71* — Compact Vitreous Copper- 
ore, Kirw.,\o\. ii. p. 144. — Dichtes Kupferglanzerz, Esfner, 
b. iii. s. 476. — Kupferglas, Emm. b. ii. s. 223. — Cuivre sul- 
phure, Hauy, t. iii. p. 551.-555 — Le Ciuvre vitreux com- 
pacte. Brock, t. ii. p. 162. — Dichter Kupferglanz, Beuss, 
b. iii. s. 401. Id. Lud. b. i. s. 220. Id. Suck. 2ter th. s. 173. 
Id. Bert. s. 383. Id. Mohs, b. iii. s. 253. Id. Lemihard, 
Tabel. s. 57. — Cuivre sulphure, Brmg. t. ii. p. 212. Id. 
Brard, p. 289. — Gemeiner Kupferglanz, Karslcn, Tabel. 

s. 62. 
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[Suhap, 1 . Compact Coppcr-glancc^ or Compact Vitreous Copper-orc. 

s. 62. Id, Haus. s. 71* — Grey Sulphuret of Copper, Kid, 

vol. ii. p. 106. — Cuivre svilphure, Hauij, Tabl. p. 87. — Dich- 

ter Kupferglanz, Ilaus, Handb. b. i. s. 142 . Id. Hdff\ 

b. iii. s. 104 . — Glance Copper, Aikin^ p. 84 . 

External Characters. 

I ts colour is blackish lead-grey, which sometimes inclines 
to steel-grey, and to iron-black, and has oflen a tempered- 
steel coloured tarnish. 

It cxicurs massive, disseminated, in plates, membranes ; 
and sometimes crystallised. 

Its primitive form is a rhomboid, whose dimensions are 
unknown. The following are some of its secondary 
figures : 

1. Low equiangular six-sided prism, which is some- 

times so short as to form a six-sided table. 

2. Preceding figure, in which the alternate angles arc 

truncated. 

3. Prism in which the terminal edges are truncated, 

and the truncating planes are inclined to the late- 
ral planes under an angle of 151° 52'. 

4. Prism truncated as in the preceding, but in which 

the truncating planes are inclined to the lateral 
planes, under an angle of 121° 37'. 

5. Double six-sided pyramid ; two varieties ; one form- 

ed from the truncations of fig. 8. and another from 
the truncation of fig. 4. 

The crystals are small and very small, seldom middle- 
sized. 

Externally it is shining. 

Internally it is intermediate between shining and glis- 
tening, and sometimes even passes into glimmering : it is 
most commonly glistening, and the lustre is metallic. 


The 
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The fracture is small and fine-grained uneven, which 
passes into small conchoidal ; also into large and flat con- 
choidal, and sometimes into even. 

The fragments are indeterminate angular, and more or 
less sharp-edged. 

• It retains its colour, and is shining in the streak. 

It is harder than gypsum, and sometimes as hard as cal- 
careous-spar. 

It is perfectly sectile. 

It is rather easily frangible. 

Specific gravity 5.5, — 5.8, Mohs, 


Constituent Parts, 



Siberia. 

Rothenburg. 

Copper, 

78.05 

76.50 

Iron, 

- * 2.25 

0..50. 

Sulphur, 

18.50 

22.00 

Silica, 

0.75 

Lo&s, 1.00 


100.00 

100.00 


Klaproth, Beit. b. ii. 

Ibid. b. iv. 


s. 279. 

s. 39. 


Second Subspecies. 

Foliated Copper-Glance, or Foliated Vitreous 
Copper-Ore. 

Blattriches Kupferglanz, Werner. 

Id. Werner f Pabst. b. i. s. 73.— Foliated Vitreous Copper-ore, 
Kirw. vol. ii. p. 146 . — Blattriges Kupferglanzerz, Estna', 
b. iii. s. 477 — Blattriges Kupferglas, Emm. b. ii. s. 225 . — Le 

Cuivre 
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[Subsp, 2 . Foliated dopper-glance^ or Foliated Vitreous Coppcr^ore, 

Cuivre vitreux lamelleux, Broc/i. t. ii. p. 164. — Blattriches 
Kupferglanz, Reuss, b, iii. s. 403. Id, hud, b. i. s. 222. Id, 
Suck, 2ter th. s. 178. Id, Bert, s. 385. Id, Mohs, b. ii. s. 26t). 
Id, Leonhard, Tabel. s. 57* — Schuppiger Kupferglanz, jRCar- 
sten, Tabel. s. 62. — Cuivre sulphure feuillete, Hauy, Id, 
Haus, s. 72. — Blattricher Kupferglanz, Haus, Handb. b. i. 
s. 142. — Blattriges, Kupfergks, Hoff, b. iii. s. 10.9. 

External Characters, 

Its colour is the same as that of the preceding subspe- 
des. 

It occurs massive, disseminated, in granular concretions, 
and very rarely crystallised, in the same figure as the com- 
pact subspecies. 

Internally it is shining, which •sometimes passes to splen- 
dent, sometimes to glistening, and the lustre is metallic. 

The cleavage is not very distinct ; one cleavage is paral- 
lel with the terminal planes, and other three with the 
truncations on the alternate angles of the prism. 

The fragments are indeterminate angular, and blunt- 
edged. 

In the remaining characters, it agrees with the preceding 
subspecies. 


Chemical Characters of the Species. 

Before the blowpipe, on charcoal, it melts very easily, 
and yields a globule of copper, covered with a blackish- 
coloured scoria. When melted with borax, it communi- 
cates to it a green colour; and when digested with am- 
monia, it tinges it blue. 


Constituent 
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Cmstituent Parts. 


Copper, 

- 

- 

79.50 

Sulphur, 

- 

- 

19.00 

Iron, 

- 

- 

0.75 

Quartz, 



1.00 

100.25 

UUmann. 


Gcog nostlc SUtiutio7i. 

It occurs in veins and beds in primitive rocks ; also in 
beds in bituminous marl-slate, and in fleetz amygdaloid. 
The accompanying minerals in the primitive and transi- 
tion rocks, are copper- pyrites, grey copjx^r, blue copper, 
malachite, copper-green, and red and brown iron ores, with 
calcareous-spar, and quartz ; in the floetz rocks, it is asso- 
ciated with copper-pyrites, and variegated copper. 

Geographic Situation. 

Europe. — It cv!curs in small veins, along with heavy- 
spar, in transition rocks, at Fassney Burn in East Lo- 
thian ; also in Ayrshire ; and in the Fair Isle, situated 
between Orkney and Shetland ; at Middleton Tyas in 
Yorkshire ; Llandidno in Caernarvonshire ; Cook’s Kit- 
chen, Carvath, Tincroft, Camborne, Huel-Muttrel, and 
Bullen Garden, in Cornwall : in the mines of Friedrichs- 
minde and Glittersberg in Norway, along with quartz, 
malachite, variegated copper, &c. ; also in the mines of 
Ivongsberg ; at Atwod and Sunnerskog in Sweden ; in 
Hessia, along with grey copper, white copper, malachite, 
brown iron-ore, tile-ore, variegated copper, coj)per-py- 
rites, sparry iron, white cobalt, quartz, and calcareous- 

spar ; 
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spar; in Tliuringia, in bituminous mail-slate, associated 
with copper-pyrites, and variegated copper; in different 
mines in the Saxon Erzgebirge, where it is accompanied 
with various ores of copper, iron, and silver; thus, at* 
Berggiesh libel, it occurs along with copper-pyrites, iron- 
pyrites, compact and ochry red iron-ore, native silver, and 
lamellar heavy-spar ; and at Dcutschneudorf, with quartz, 
litliomargc, ochry red iron-ore, and copper-green ; at Grau- 
pen in Bohemia, with grey copper and copper-green : in 
talc-slate in Moravia : in amygdaloid in Deux-Ponts : at 
Schwaz in the Tyrol, along with fibrous malachite, sUiggy 
ironshot copper-green, and blue copper ; in the Lcogang, 
and Limberg in Bavaria : in Silesia ; in the Kinzcgthal 
in Suabia, along with copper-green, malachite, and quartz, 
in veins that traverse gneiss : Catalonia in Spain : in primi- 
tive limcstont! at Saska, in the Bajanat of Temeswar; ajid 
ill Hungary. 

Asia, — In great abundance in different mines in the 
Uralian Mountains. 

America, — In small quantities, along with copper-green 
and quartz, in West Greenland. 

Observatims, 

1. Compact and Foliated Copper-glance are sometimes 
confounded with Greij Copper^ but may be readily dis- 
tinguished from it, by their being sectile, whereas grey 
copper is brittle. The red colour and red-coloured streak 
of Red Copper^ distinguish it at once from copper-glance ; 
and Silvern-glance or Sulphureicd Silver^ although some- 
what resembling the two subspecies of copper-glance in 
external aspect, yet may be readily distinguished from 
tliem by an obvious character, viz. Its cutting readily in- 
to 
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to slices with a knife, whereas these minerals separate into 
small grains w^hen we attempt to cut them. 

The tarnished varieties of Compact and Foliated 
^Copper-glance incline to Variegated Copper. 

S, The Frankenberg or Hessian corn-ears mentioned by 
authors, are sometimes aggregations of small crystals of 
copper-glance ; sometimes, according to M. Monch, true 
petrifactions of a phalaris, (Phalaris pulposa .?), composed 
of copper-glance, white copper and grey copper. They 
arc sometimes invested with a thin cover of native silver. 

4. It is rather a rare mineral, and the only country in 
which it has been met with in great quantity, is Siberia. 

^ Variegated Copper. 

Buntkupfercrz, IVemer, 

Cuprum lazureum, fVa/l. t. ii. p. 278. — Bunt Kupfererz^ Werner , 
Pabst. b. i. s. 78. Id, Wid, s. 744. — Cuivre sulphure violet, 
De Born, t. ii. p. 311. — Purple Cojiper-ore, Kirw, vol. ii. 
p. 142. — Bunt Kupfererz, Estner, b. iii. s. 48q. Id, Emm, 
b. ii. s. 228. — La Mine de Cuivre panachee ou violette. Brock, 
t. ii. p. 16(). — Cuivre pyriteux hepatique, II any, t. iii. p. 536. 
— Buntkupfererz, Reuss, b. iii. s. 410. Id, Lud. b. i. s. 222. 
Id. Suck. 2ter th. s. 1 79* Id, Bert. s. 385. Id. Mohs, b. iii. 
s. 248. Id. Leonhard, Tabel. s. 57* — ^Le Cuivre pyriteux 
panache, Brong. t. ii. p. 215. — Bunt Kupfererz, Karsien, 
Tabel. s. 6’2. Id. Haus. s. 74. — Variegated or Iridescent 
Sulphiu-et of Copper, Kid, vol. ii. p. 1 08. — Cuivre pyriteux 
hepatique, Hauy, Tabl. p. 86 , — Bunt Kupfererz, Haus. 
Handb., b. i. s. 163. Id, Hoff. b. iii. s. 110. — Purple Copper, 
Atkin, p. 85. 


External Characters. 

Its fresh colour is intermediate between copper-red and 
pinchbeck-brown ; it, liowcvcr, soon acquires a tarnish, 

which 
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which is first reddish, then the red passes successively in- 
to violet-blue, azure-blue, and sky-blue, and lastly into 
green ; yet several of these colours are to be observed on 
the same mass, so that it has a variegalid aspect, and of • 
these colours the blue is usually the predominant, and the 
green occurs only in spots. 

It occurs massive, disseminated, in plates, in membranes ; 
and crystallised in six-sided prisms. 

Internally it is shining or glistening, and the lustre is 
metallic. 

The fracture is small and ratlier imperfect conchoidal, 
which sometimes approaches to fine-grained uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

Neither colour nor lustre are changed in the streak. 

It is soft. 

It is sectile in a slight degree. 

It is easy frangible. 

Specific gravity, from the Bannat, 4,956, Kirwan, From 
Lorraine, 4.983, Kirwan. 5.051, Brtitliaupt 5.467, 
Wiedenman, 5.033, Botemon, 

Chemical Charactem. 

It is fusible, but not so easily as coppcr-glancc, and 
with less ebullition, into a globule, which acts powerfully 
on the magnetic needle. 

Constituent Parts. 

From Hitterdahl in Norway. From Rudelstadt in Silesia. 

Copper, - 69.50 58 

Sulphur, - 19.00 19 

Iron, - - 7.50 18 

Oxygen, - 4.00 5 

100.0 100 

Klciprothy Beit. b. ii. s. 283. Ibid. s. 286. 

Geognostic 
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Geognostic Situation. 

It occurs In veins in primitive and transition rocks, par- 
. tlcularly in gncisfc mica-slate, talc-slate, and grey-wacke. 
It is also met with in floetz rocks, as in beds in bituminous 
marl-slate. In these repositories, it is associated with grey 
copper, copper-pyrites, copper-glance or vitreous copj^er- 
ore, copper-green, malachite, iron-pyrites, blende, brown 
iron-ore, quartz, common garnet, heavy-spar, calcareous- 
spar, trcmolite, and actynolitc. 

Geographic: Situation. 

Europe . — It is found in Cook’s Kitchen and Tincrofl 
mines in Cornwall, along witli grey copper, copper-pyrites, 
&c. ; in the mines of Arendal in Norway, where it is asso- 
ciated with copper-glance or vitreous copper, copjHjr-py- 
rites, and common garnets; in beds in gneiss at Kongsberg, 
also in Norway, along with native silver ; at Lauterberg 
in the Hartz, in veins that traverse grey-wacke, along with 
copper-pyrites, and tile-ore; and in the Fluss Mine, in the 
same country,, along with fluor-spar, lamellar heavy-spar, 
calcareous -spar, and blue copper ; in the Saxon Erzge- 
birge, along with grey-copper, copper -glance, copper-py- 
rites, and diflbrent ores of silver ; in bituminous marl- 
slate in Mansfield and Thuringia ; at Kupferberg in Si- 
lesia, in a metalliferous bed, along with copper- pyrites, 
blue copper, malachite, tile-ore, copper-glance or vitreous 
copper-ore, arsenical-pyrites, iron-pyrites, lamellar heavy- 
.spar, brown-spar, calcareous-spar, and heavy-spar ; at 
Olonez in Russian Finland, with iron-pyrites, copper-py- 
rites, copper-green, and quartz ; at Swappawari in Lap- 
land, in quartz and mica-slate; in Transylvania, along 
with amethyst ; at Dognatska, with common garnet, blende, 

copper- 
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copper-pyrites, copper-green, and malachite, in calcareous- 
spar or quartz ; and at Oravicza, along with calcareous- 
spar and asbestous tremolite. 

jisia.— At Schlangenberg, along witlj quartz, brown- 
spar, and hornstone ; and in the Pochadjaachinche mines, 
associated with malachite, blue copper, and quartz. 

America . — ^At Coquimbo in Chili, along with copper- 
green and malachite. 


Uses. 

Copper is extracted from it, but is not so easily reduced 
as copper-glance. It yields from 50 to 70 per cent, of cop- 
per. 


Observations. 

1. Its external characters and* chemical composition, 
shew that it is intimately connected with copper-glance. 

2. It occurs equally abundant with copper-glance, but 
not in such great quantity as copper-pyrites. 

3. This variety differs from copper-glance or vitreous 
copper-ore, with respect to its component -Yarts, in con- 
taining a smaller proportion of copper, and a greater 
proportion of Iron. The variegated aJour is suppos- 
ed by Klaproth to be owing to the slightly oxidated state 
of the metal : so in steel, and other metallic substances, 
the beginning of their oxidation is indicated by a similar 
diversity of colours. In the last-mentioned substances, 
indeed, the change of colour is only superficial, for the 
oxygen of the atmosphere can only act upon the surface 
of the metal : in the variegated copper-ore, the diversity 
of colour penetrates the whole mass, in consequence of the 
general distribution of the oxygen throughout tlie sub- 
stance of tlie ore. As, however, the oxidation is slight, 

the 
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the metal is disposed to absorb a farther portion of oxy- 
gen ; and the uniform brown colour is gradually produced 
in consequence, as often as a fresh surface is exposed to the 
action of the air 

4. It was formerly confounded with Copper-glance, 
Copper-pyrites, and Red Copper ; but Werner ascertain- 
ed it to be a distinct species, and gave it its present name 
from its tarnish, which is one of the most striking features 
in its external aspect. 


Genus II.— SILVER-GLANCE, or VITREOUS 
SILVER. 

Silber-Glanz, Mohs. 

This genus contains two species, viz. Hexahedral Silver- 
Glance, and Rhomboidal Silver-Glance. ^ White Silver. 
** Grey Silvej; 

1. Hexahedral Silver-Glance. 

Hexaedrischer Silber-Glanz, Mohs. 

This species is subdivided into two subspecies, viz. Com- 
pact Hexahedral Silver-Glance, and Earthy Hexahedral 
Silver-Glance. 

2 First 


* Kid’s Min, vol. a. p. 108, 109. 
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First Subspecies. 

Compact Hexahedral Silver-Glance, or Compact 
Vitreous Silver. 

Dichtes Glaiizerz, Hammann. 

Minera Argenti vitrea. Wall. t. ii. p. 329.— Mine d’ Argent vi- 
treuse. Home de Lisle, t. iii. p. 440. — Argent vitreuse, De 
Born, t. ii. p. 424. — Glaserz, Werner, Pabst. b. i. s. 33. Id. 
Wid. s. 696. — Sulphurated Silver-ore, Kirw. vol. ii. p. 115. 
— Geschmeidiges Silberglanzerz, Estner, b. iii. s. 370. — Glas- 
erz, E7nm, b. ii. s. 175. — Argent vitreuse, Lam. t. i. p. 120. 
Id. Brock, t. ii. p. 134. — Argent sulphure, Hauy, t. iii. p. 3.98. 
-402, — Glanzerz, Reuss, b. iii. s. 342. Id. Lud. b. i. s. 214. 
Id. Such, th. s. 142. Id. Befl. s. 366. Id. Mohs, b. iii. 
s. 144.— Geschmeidiges Silber-glanzerz, Hah. s. 103. — ^Ar- 
gent sulphure, Lucas, p. 105. — Glanzerz, Leonhard, Tabel. 
s. 54. — Argent sulphure, Brong. t. ii. p. 251. Id. Brard, 
p. 245.— Glanzerz, Karsten, Tabel. s. 60. — ^Dichtes Glanzerz, 
Haus. s. 71- — Sulphuret of Silver, Kid, voit ii. p. 87. — ^Ar- 
gent sulphure, Ilauy, Tabl. p. 74.— Dichtes Glanzerz, Haus. 
Handb. b. i. s. 137 — Glaserz, Hoff. b. iii. s. 57 — Sulphuret- 
ed Silver, Aikin, p. 77- 

External Characters. 

The colour is dark blackish lead-grey. On exposure, 
its surface acquires a pavonine or tempered-steel coloured 
tarnish. 

It generally occurs massive, sometimes ’disseminated, 
and in membranes, but seldom in plates ; also in several 
particular external shapes, as dentiform, filiform, capil- 
lary, reticulated, irregular dendritic, stalactitic, with glo- 
bular 
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bular and pyramidal impressions, corroded and amor- 
phous; also crystallised. Its crystallisations are the fol- 

1. Cube, which is either perfect or truncated on its 

edges or angles, or on both at the same time *. 

2. Octahedron *}-. It is either perfect or truncated on 

its angles or edges. When the edges of the com- 
mon basis are very deeply truncated, it passes in- 
to the rectangular four-sided prism, acuminated 
on both extremities by four planes, which are set 
on the lateral planes. 

3. Rhomboidal dodecahedron, which is formed from 

the cube or the octahedron, by the truncation of 
their edges Its edges are sometimes truncated. 

4. Double eight-sided pyramid, flatly acuminated on 

both extremities by four planes, which are set on 
the alternate lateral edges. 

The last mentioned crystallisation is rare. 

The crystals arc seldom middle-sized ; usually small 
and very small ; superimposed, or aggregated in rows. 
The octahedrop is generally aggregated in rows, the other 
crystallisations usually superimposed. The cubes are 
sometimes hollow. 

The surface of the crystals is sometimes smootli, some- 
times drusy. The particular external shapes, which fre- 
quently terminate in crystals, have a streaked surface. 

Externally it is shining and glistening, and when drusy, 
faintly glimmering. 

Internally 



• Argent sulphure cubique ; Argent sulphure cubo-octaedre, Haliy. 
*}* Argent sulphure octaedre, Ilaiiy, 

$ Argent sulphure dodecaedre, Haliy. 


3 
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Internally it alternatc^s from shining to glistening, and 
the lustre is metallic. 

The cleavage is rhomboidal. 

The fracture is commonly small-grained uneven ; som*- 
times it inclines to imperfect small and flat conchoidal. 

Tlie fragments are indeterminate angular, and blunt- 
edged. 

Its lustre is increased in the streak. 

It is harder than gypsum, but not so hard as calcareous- 
spar. 

It is completely malleable. 

It is flexible, but not elattic. 

It is difficultly frangible. 

Specific gravity 5.7, — 6.1, Mohs, 

Chemical Characters, 

Before the blowpipe it loses its sulphur, and a bead of 
pure silver remains. If heated gently in a furnace, the 
sulphur dissipates, and the silver appears in its metallic 
state, in dendritic and capillary forms, resembling some 
varieties of native silver. 


Constituent Parts, 


From Himmelsfurst. 
Silver, - H5 

From Jo^chimsthal. 

84.81 

84 

75 

Sulphur, 

15 

14.19 

16 

25 


100 

Klaproth, 

99.00 

Klaproth, 

100 

Sage, 

100 

Bergman* 


Geognostic Situation. 

It is one of the most frequent of the ores of silver, and 
there are few formations of that metal which do not con- 
VoL. III. Y tain 
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tain it. It occurs principally in veins that traverse primi- 
tive and transition rocks, such as gneiss, mica-slate, clay- 
slate, and grey-wacke ; less frequently in porphyry ; and 
s^ill seldomer in granite. In these veins, it is associated 
with various ores of silver, copper, and lead, and also of 
iron, zinc, cobalt, arsenic, and more rarely with native 
gold. Of the accompanying earthy minerals, the follow- 
ing may be enumerated, viz. quartz, calcareous-spar, 
brown-spar, heavy-spar, fluor-spar, and hornstone. 

Geograjihic Situation. 

Europe . — This ore was forij^erly met with in the work- 
ings for silver at Alva in Stirlingshire; it has also been 
found massive and in cubes at Herland in Cornwall, and 
in the same county, at Huel Duchy, with red and native 
silver ; at Huel Basset with galena, and in a copper mine 
at Dolcoath : at Kongsberg, it occurs in veins, along with 
native silver, and various ores of that and other metals ; in 
the Hartz, in veins that traverse grey-wacke ; in Saxony, 
in veins in gneiss ; in veins in the granite of Altwolfach in 
Suabia ; at Annaberg in Lower Austria, in veins that tra- 
verse compact grey-coloured limestone; at Joacliimsthal 
in Bohemia, in mica-slate and clay-slate ; in porphyritic- 
syenite at Schemnitz in Hungary ; and in Sardinia, along 
with corneous silver, and native silver. 

Asia.— At Schlangenberg in Siberia. 

America . — This ore is very common in the mines of 
Guanaxuato and Zacatecas, as well as in the Veta Biscaina 
of Real del Monte in Mexico ; but in Peru, where it al- 
so occurs, it is much less abundant. 

Uses. 

It is highly valued as an ore of silver. 


Observations.^ 
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Observations, 

1. Compact Silver-Glance is distinguished from native 
silver, whether fresh or tarnished, by its colour, streak, 
and inferior specific gravity. 

2, This mineral has received the name SUver-Glancc 
from its shining appearance : it is also named Vitreous SlU 
ver-ore^ from the German name Glascrz^ which, however, 
is but a corruption of glanz-erz. 


Second Subspecies. 

Earthy Hexahedral Silver-Glance, or Earthy Vi- 
treous Silver. 

Silberschwarze,* Werner. 

Silberschwarze, Wid. s. 694. — Sooty Silver-ore, Kvnv. vol. ii. 
p. 117 . — Silberschwiirze, Esiner, b. iii. s. 365. Id. Emm. b. ii. 
s. 17s. — L' Argent noir. Brock, t. ii. p. 132. — Silberschwarze, 
Reuss, b. iii. s. 338. Id. Lud. b. i. s. 213.^ Id. Suck. 2ter th. 
s. 141. Id. Bert. s. 363. Id. Mohs, b. iii. s. 141. Id. Leon-- 
hard, Tabel. s, 54. Id. Karsten, Tabfil. s. 60. — Erdiges Glanz- 
* erz, Haus. s, 71- — Erdiges Glanzerz, Hau.s\ Handb. b. i. 
s. 138. — Silberschwarze, Hoff*, b. iii. s. 55. — Black sulphu- 
reted Silver, Aikm, p. 77- 

External Characters. 

Its colour is bluish-black, which sometimes inclines to 
blackish lead-grey. 

It seldom occurs massive, sometimes disseminated, but 
generally as a coating or crust 
It varies from friable to solid. 

Y2 


Internally 
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Internally it is dull, passing into feeble metallic glim- 
mering. 

When friable, it occurs in feeble glimmering dusty par- 
tii^les, but when solid, its fracture is fine earthy, inclining 
to uneven. 

The fragments are blunt-edged. 

It is feebly translucent. 

It is very soft, sometimes passing into friable. 

It affords a metallic shining streak. 

It soils a little. 

It is easily frangible. 

It is sectile. 


Chemical Characters. 

It is easily fusible; is converted into a slaggy mass, cori- 
taining globules of impure silver. 

Constituent Parts. 

It appears to be a Sulphuret of Silver. 

Geognostic Situation. 

It occurs in veins in primitive mountains, in which it is 
generally associated with compact silver-glance, corneous 
silver, brittle silver-glance, native silver, native gold, ochry 
brown iion-ore, quartz, and straight lamellar heavy-spar. 

Geographic Situation. 

Europe. — It occurs principally in the Saxem Erzge- 
birge, in veins, along with other ores of silver ; at Krem- 
nitz, along with native gold, silver-glance, and amethyst ; 
near Schemnitz, in ironshot quartz, with white lead-spar, 
and malachite ; in Chalanches, near Allemont in Dau- 
phiny, with native silver, earthy black cobalt, red cobalt, 

ochre 
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ochre of nickel, and calcareous-spar ; and in the mines of 
Kongsberg. 

Jsia , — At Sclilangenberg in Siberia, along with iron- 
pyrites, blende, auriferous native silver, and horiistonc. 


2. Rhomboidal Silver-Glance, or Brittle Silver- 
Glance. 

Sprcklglascrz, Wenier. 

Argent fragile, I)e Barn, t. ii. p. 429. — Sprodglaserz, Wid, 
s. ()6’9- /d. Werner, Pabst. b. i. s. 41. — Sprodes Silber-glanz- 

erz, Edncr, b. iii. s. 398. — Sprodglaserz, Emm. b. ii. s. 180. — 
L'Argent vitreux aigre. Brock, t. ii. p. 138. — ^Argent noire, 
JIaui/, t. iii. p. 41 6. — Sprodglanzerz, Rems, b. iii. s. 351. Id. 
Lud. b. i. s. 215. Jd. Suck. 2tcr^th. s. 148. Id. Bert. s. 370. 
Id. Mohs, b. iii. s. iCO. Id. Leonhard, Tabel. s. 54. — ^Argent 
rouge aigre, Brong. t. ii. p. 254. — Sprodglanzerz, Karst en, 
Tabel. s. 60. Id. Haus. s. 71* — ^Argent antimonie sulphurc 
noir, Ilavy, Tabl. p. 7d — Brittle sulphureted Silver, Aikin, 
p. 78. 


External Charaettjo. 

Its colour is intermediate between iron-black and black- 
ish lead-grey, and has sometimes a tempered-steel tarnish. 

It seldom occurs massive, more frequently disseminated, 
and very often crystallised. 

Its primitive form is a rhomboid, whose magnitude is 
unknown ; the following are its secondary figures : 

1. Equiangular six-sided prism, with straight or convex 

terminal faces. 

2. The preceding figure, rather acutely acuminated 

by six planes, which are set on the lateral planes, 

and 
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and the extremities of the acumin^tions sometimes 
very deeply truncated. 

S, Equiangular six-sided table. In this figure the la- 
teral edges are sometimes truncated. 

4. Double six-sided pyramid. 

The tabular crystals often intersect one another, and 
thus form the cellular external shape; sometimes they 
are superimposed. The crystals are seldom middle-sized, 
usually small, and very small, and even microscopic. 

^he lateral planes, particularly of the prism, are longi- 
tudinally streaked; in the other figures the planes are 
sometimes smooth,* sometimes drusy. 

Externally it is highly splendent. 

Internally it is shining, inclining to glistening, and the 
lustre is metallic. 

The cleavage not discernible. 

The fracture alternates from small conchoidal to fine- 
grained uneven. 

The fragments are indeterminate angular, and rather 
blunt-edged. 

The lustre is not increased in the streak. 

It is soft. 

It is sectile. 

It is easily frangible. 

Specific gravity 5.7, — 6,1, Mohs. 

Chemical Characters. 

H^ted on charcoal before the blowpipe, it melts with 
difficulty, and the sulphur, arsenic and antimony, are in 
part volatilised. A globule of imperfectly malleable silver, 
accompanied with a brown scoria, remains behind. 


Constituent 
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Cmstitucnt Parts. 

According to Klaprotli, the brittle silver-glance from 
the mine Hoffnung Gottes in Gross- Voiglitsberg neftr 
Frcyberg, affords 


Silver, 

66.50 

Sulphur, 

12.00 

Antimony, 

10.00 

I ron, 

5.00 

Copper and Arsenic, 

0.50 

Fiarthy substances. 

1.00 

95.00 


Klaproth^ Beit. b. i. s. 166. 

Geogmstic Siiuatuyn. 

It occurs in veins that traverse gneiss, clay-slate, and 
porphyry, and in these it is accompanied with other ores 
of silver ; also ores of lead, zinc, copper, cobalt, iron, and 
more rarely gold, and also with quartz, calcareous-spar, 
and brown-spar. 


Geographk Situation. 

Europe . — This mineral occurs in the district of Frcy- 
berg in Saxony, in veins, along with native silver, hexahe- 
dral silver-glance, dark red silver, white silver, galena or 
lead-glance, black blende, &c. with brown-spar, calcareous- 
spar, and quartz, seldomer with heavy-spar and fluor-spar : 
in the Upper Erzgebirge, both on the Saxon and Bohe- 
mian ^ides, it is associated with light red silver, white co- 
balt, native arsenic, hexahedral silver-glance ; also native 
silver, iron-pyrites, copper-pyrites, brown-spar, and calca- 
reous-spar, and these veins occur in gneiss and clay-slate. 

In 
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* 

In Hungary, it occurs at Chemnitz and Krcmnitz ; at 
Chemnitz, it is associated with hexahedral silver-glance, 
rhomboidal copper-glance, galena or lead-glance, iron-py- 
rkes, brown and black blende, dark red silver, and very 
rarely light red cinnabar, and native gold, calcareous-spar, 
brown-spar, and calcedony ; in the mines at Kremnitz, it 
is usually accompanied with quartz, brown-spar, amethyst, 
iron and copper pyrites, dark red silver, and seldomer 
with native gold : at Joachimsthal in Bohemia, the ores 
and earthy minerals with which it is accompanied arc dark 
red silver, hepatic pyrites, calcareous-spar, and brown- 
spar. 

Asia. — In Siberia it is accompanied with granular heavy- 
spar, copper-pyrites, blue copper, and brown blende. 

America. — In the mine of Ecatcras in Mexico ; and also 
in the silver mines of Peru. 

Observations. 

1. It is characterised by colour, form, fracture, sectility, 
easy frangibilrty, and specific gravity. It is distinguished 
from Hexahedrcd Silver-glaftice by its higher lustre, cry- 
stallizations, fracture, and want of malleability ; from Iron^ 
glance by its inferior hardness, and its retaining its colour 
in the streak. 

It has been described under the names mR'6scherz.y 
Roschgewdchs^ Roschgewir^ and some of the varieties of 
Schwarzgiltigerz belong to it. 


^ White 
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White Silver. 

W ei ss-Gil tigerz, Werner, 

I(L Werner, Pabst. b. i. s. 58. Id, Wid, s. 711. — Light Grey Sil- 
ver-ore, Kirw. vol. ii, p. 11 9. — Weiss-Giltigerz, Eaincr, b. iii. 
s. 443. Id, Emm, b. ii. s. 195. — La Mine blanche riche. 
Brock, t. ii. p. 150. — Weiss-Gultigerz, Reitss, b. iv. s. I93. 
Id, Lud, b. i. s. 217* Id, Mohs, b. iii. s. 193. Id, Leonhard, 
Tnbel. s. 55. — Argent blanc, Brong, t. ii. p. 255. — ^Weiss- 
Gultigerz, Karsten, Tabel. s. 68. Id, Hans, s. 74. — Plonib 
sulphurc antirnonifere et argentifere, Hmiy, Tabl. p. 8Q , — 
Weissgiltigerz, IJoJf. b. iii. s. 78. Id, Ilaus, Handb. b. i. 
s, 177 • — White Silver, Aildn, p. 78. 

EMernal Characters, 

Its colour is very light lead-grey ; but when it approaches 
to brittle silver-glance, it inclines somewhat to black. 

It occurs massive and disseminated, and always associa- 
ted with lead-glance. 

Internally it alternates from glimmering to glistening, 
and the lustre is metallic. The varieties that verge on 
silver-glance have the greatest lustre ; those that pass into 
plumose antimony the least. 

The fracture is even, and fine-grained uneven. When 
fine-grained uneven, it is passing into brittle silver-glance ; 
when intermixed with delicate fibres, it is passing to in- 
durated plumose antimony: Therefore the characteristic 
fracture of the true white silver is even. 

The fragments are indeterminate angular and blunt- 
odged. 

Its lustre is rather increased in ihe streak, and the co- 
lour is not changed.* 


It 



350 GEN. SILVER-GLANCE. [cL. 3. METAL. MIN. 

It is soft, approaching to very soft. 

It is sectlle. 

It is easily frangible. 

Specific gravity, GeUert ; 5.6^2, Breithaupt 

Chemical Characters, 

Before the blowpipe, it melts, and partly evaporates, 
leaving a bead of impure silver, surrounded by a yellow 
powder. 


Constitzient Parts. 


Dark White Silver from Him- 

Light White Silver from 

melsfurst 

near Freyberg. 

HimmelsfursU 

Lead, 

41.00 

48.06 

Silver, 

9.25 

20.40 

Antimony, 

. 21.50 

7.88 

Iron, 

1.75 

2.25 

Sulphur, 

22.0 

12.25 

Alumina, 

1.00 

7.00 

Silica, 

0.75 

0.25 


97.25 

99.09 

Klaproth^ »Beit. b. i. s. 

175. Ibid. s. 172. 


Geogmstic and Geographic Situations, 

It occurs in veins that traverse gneiss, along with ga- 
lena or lead-glance, dark red silver, brittle silver-glance, 
plumose antimony, arsenical and iron pyrites, black blende, 
brown-spai’, calcareous-spar, and quartz. 

It is found in considerable quantity in the mines of Him- 
melsfiirst and Beschert Gluck, near Freyberg, but rarely 
in other countries. 

It is said to have been found in small quantity in the 
Hartz, and also in Bohemia. 


Observations. 
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Observations. 

1. This ore is more nearly allied to galena than to silver- 
glance, and it is probable that it will be removed from its* 
present place, as soon as all its characters shall have been 
fully ascertained. 

2. It is characterised by its colour, fracture, sectility, 
and weight; it is distinguished from Brittle Silver^gtarice, 
by its colour, want of crystallization, inferior lustre, and in- 
ferior specific gravity ; from Hexahedral Silver-glance^ by 
colour and want of sectility. 

S. It is nearly allied to grey antimony and compact lead- 
glance, and also to brittle silver-glance. 


** Grey Silver, or Carbpnate of Silver. 

Grausilbcr, Hausmann. 

Liiftsaures Silber, Wid. Min. s. 689 — L* Argent carbonate. 
Brock, t. ii. p. 155. — Kohlensaures Silber, Reuss, Min. 
b. ii. 3, s. 376 . — ^Argent carbonate, Lucas,* t. ii. p. 293— 
Kohlensaures Silber, Leonhard, Tabel. s. 55 — ^Argent car- 
bonate, Hauy, Tabl. p. 76 — Grausilber, Haus. Handb. b. iii. 
s. 1008.— Carbonated Silver, Aikin, p. 80. 

External Characters. 

Its colour is ash-grey, which passes into greyish-black, 
and iron-black. 

It occurs massive and disseminated. 

Its lustre is glistening. 

The fracture is uneven, inclining to earthy. 

It is soft. 


It 
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It becomes more shining in the streak. 

It is brittle, passing into sectile. 

It is heavy. 

Chemical Characters, 

It is easily reduced before the blowpipe. It effervesces 
with nitrous acid. 


Constituent Parts. 


Silver, 

72.5 

Carbonic Acid, 

12.0 

Oxide of Antimony, and 


a trace of Copper, 

15.5 


100.0 Sclb. 

Geognostic and Geographic Situations. 

It occurs in veins that traverse granite, in the mine of 
Wenzeslaus, at Altwolfach in the Black Forest. In these 
veins, it is associated with native silver, silver-glance, and 
heavy-spar. 

Observations. 

The characters of this mineral are still but imperfectly 
known, so that it is of no great importance where it is pla- 
ced. Its present situation is tlierefore to be considered as 
temporary. 


Genus III, 
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Genus III.— GALENA or LEAD-GLANCE. 

This genus contains but one species, viz. Hexahedral 
Galena. 


1. Hexahedral Galena, or Lead-Glance. 

Hexaedrischer Bleiglanz, Mohs- 

Tliis species is divided into three subspecies, viz. Com- 
mon Galena, Compact Galena, and Friable Galena. * Blue 
Lead. ** Cobaltic Galena. 


First Suhspeties, 

Common Galena or Lead-Glance. 

Gemeiner Bleiglanz, Werner. 

Id. Werner, Pabst. b. i. s. 97. Id. Wid. s. 841. — Common Ga^ 
lena, Kirw. vol. ii. p. 21 6. — Gemeiner Bleiglanz, Emm. b. ii. 
s. 369 . — Plomb sulphure, Galene, Lam. t. i. p. 289*-292.— • 
Plomb sulphure, Hauy, t. iii. p. 456. — La Galene commune. 
Brack, t. ii. p. 295. — Gemeiner Bleiglanz, Reuss, b. iv. s. 174. 
Id. Lud. b. i. s. 258. Id. Suck. 2ter th. s. 306. Id. Bert 
s. 445. Id. Mohs, b. iii. s. 469* — Blsettriges Bleiglanz, Hab^ 
s. 126 — Plomb sulphure, Lucas, p. 114. — Gemeiner Blei- 
glanz, Leonhard, Tabel. s. 70. — ^Plomb sulphure laminaire, 
Brong. t. ii. p. 195. Id. Brard, p. 265. — Bleiglanz, Karsten^ 
Tabel. s. 68. Id. Hans. s. 74. — Sulphuret of Lead, Kid, 
vol. ii. p. ISO. — Plomb sulphure forme determ., &c. Hauy, 
Tabl. p. 79* — Gemeiner Bleiglanz, Hoff. b. iv. s. 4. — Galena, 
Aikin, p. IO7. 


External 
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External Characters, 

Its colour is fresh lead-grey of different degrees of inten- 
eity On the surface, it sometimes shows a tempered- 
steel or iridescent tarnish -f-. 

It occurs most frequently massive, and disseminated ; 
also in membranes, in angular pieces, in grains, reticulated, 
specular, botryoidal, corroded, and amorphous, seldom fu- 
sed-like and cylindrical J ; also in granular distinct concre- 
tions, of all degrees of magnitude, from large to very small 
granular : sometimes in lamellar, rarely in prismatic con- 
cretions ; frequently crystallised. 

1. Cube ||, 'PI. 11. fig. S20. which is tlie primitive fi- 

gure, exhibits die following varieties : 

o. In which the faces are either straight or convex, 
or concave, 

6. Truncated on all the angles §, Pi. 11. fig. 221. 

c. Truncated on all the angles and edges PI. 11. 

fig. 222. 

d. Bevelled on all the edges, PI. 11. fig. 223. 

2. Octahedron PI. 11, fig. 224. which exhibits the 

following varieties : 

a. Cuneiform 

* Those varieties having a blackish lead>grey colour, contain the greatest 
quantity of silver, and not the pale varieties, as has been often imagined, 

*f* When intimately intermixed with other minerals, as with blende and 
calcareous-spar, it acquires a peculiar glimmering aspect. 

J The cylindrical and botryoidal varieties never occur in pure galena, 
but in those varieties which are intermixed with fibrous brown blende or 
with hepatic pyrites. 

II Plomb sulphure primitif, Haiiy. 

§ Plomb sulphure cubo-octaedre, Haiiy. 

^ Plomb sulphure triformc, Haiiy. 

•• Plomb sulphure octaedre, Haiiy. t 
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a. Cuneiform or elongated, PI. 11. fig. ^25. 

b. The edges rounded, and the faces concave. 

c. Truncated on all the edges % PL 11. fig. 226. 

(L Truncated on all the angles, and the edges of the 
truncations truncated -f-, PL 11. fig. 227. 

e. In which all the angles and edges are truncated at 
the same time. 

jT. All the angles truncated, and the edges bevelled 
PL 11. fig. 228. 

All the edges bevelled, and the edges of the be- 
velment, and also the angles, truncated ||, 
PL 11. fig. 229 §. 

3. Rectangular four-sided prism, acuminated on both 

extremities with four planes, which are set some- 
times on the lateral planes, sometimes on the la- 
teral edges, and the summits of the acuminations 
truncated, PL 11. fig. 230. 

4. Broad unequiangular six-sided prism, acutely be- 

velled on the extremities ; the bevelling-planes set 
on the acute lateral edges. 

5. Six-sided table, with bevelled terminnl planes, 

6. Three-sided table, in which jhe angles and termi- 

nal planes are bevelled, or in which the terminal 
planes and edges are bevelled. 

The 


* Plomb sulphur^ pantogenej Halij. 

7 Plomb sulphur^ unibinaire, Haiiy. 

X Plomb sulphure octotrigesimal, Hauy. 

II Plomb sulphur^ pentacontaedre, Hauy. 

§ Of the difibrent varieties of ciystallized galena, the cubical is the 
poorest in silver ; the cube truncated on the angles the richest ; and the oc- 
tahedral and prismatic are those which are most frequently associated with 
rich silver ores. 
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The crystals arc usually middle-sized^ small, and v#ry 
small ; seldom large. They are generally superimpqised, 
or in druses, but seldom imbedded. 

The planes of the crystals are smooth, drusy, or rough. 

Externally it alternates from specular splendent to gUm^ 
mering, according as the surface is smooth, drusy or 
rough. 

Internally it alternates from specular splendent to glis- 
tening, and the lustre is metallic. 

The cleavage is rectangular, threefold, and parallel with 
the sides of* tlie cube,— or we say it is hexahedral. The 
folia of the cleavage are more or less perfect, generally 
straight, sometimes floriform, and scaly. 

The fragments are cubical. 

The streak is shining. 

It is harder than gypsum, but not so hard as calcareous- 
spar. 

It is perfectly sectile. 

It is uncommonly easily frangible. 

Specific gravity, 7.0, — 7.6, Mohs ; 7.S20, Muschen-^ 
IrocJc; 7.^90, GellerL The crystallized, 7.5873, Brisson; 
7.786, Watson, From the Hartz, 7.447, Kirxvan, From 
Kampfstein, 7.100, Vanquelin, From Eckelsberg, from 
7.300 to 7.600, Vauqudin. 

Chemical Characters, 

Before the blowpipe it flies into pieces, then melts, 
emitting a sulphureous odour, and a globule of metallic 
lead remains. When it is alternately heated and cooled, 
it at length disappears entirely ; and if it be argentiferous, 
a minute globule of silver remains behind. 


3 


Constikient 
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Constituent Parts, 


According to Vauquelin, galena or lead-glance contains 
the following ingredients : 


From Kirschwald in 

Kampf- 

Eckles- 

Kanteii- 


Deux Pouts, 

stein. 

berg. 

bach. 

Lead, 

- 54 

69 

68.69 

64 

Sulphur, 

8 

16 

16.18 

18 

Calcareous-earth ) gg 

15 

16.13 

18 

and silica, i 




All those 

specimens appear impure, 

so that the 

antilyses 

arc not of sc 

» much value as 

those that follow ; 



Klausthal. 



Durham. 

Lead, 

83.0 

77 

Lead, 

85.13 

Sulphur, 

16.41 

20 

Sulphur, 

13.02 

Silver, 

0.08 

1 

Iron, 

0.50 


Wcsirumh, 99 49 Ktrwan, 98 T/umsori, 98.65 


Probably every variety of galena contains silver. The 
quantity varies from a very small portion to 4^ ounces in 
the hundred weight. Those varieties tJiat afford less than 
one ounce of silver in the hundred weight, are considered 
as poor in silver, while those wliich afford from 9, ounces 
to 4i ounces, are considered as rich. It is said that 11 J 
ounces of silver to the ton, is the general average of the 
lead in the North of England. That of Huel Pol in 
Cornwall yielded 60 ounces : that of Guarneck, ncai’ 
Truro, 70 ounces, and one ton of the ore of the South 
mine, near Beeral stone in Devonshire, yielded 135 
ounces of silver. Some varieties of ijalena yield gold, as 
VoL. III. z that 
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that of Kremnitz in Hungary, and others a small propor- 
tion of antimony, as that of Dufton, in the North of Eng- 
land. 

The whole of the lead-mines in Great Britain produce 
annually from 45,000 to 48,000 tons of lead, which is 
principally obtained from galena. 

Geognostic Situation^ 

It occurs in veins, beds, and imbedded masses, and is 
not confined to any particular class of rocks, for it occurs in 
primitive, transition, and secondary mountains. In primi- 
tive rocks it is met with in beds, subordinate to gneiss, mi- 
ca-slate and clay-slate, and associated with blende and iron- 
pyrites ; and in veins in primitive limestone. It occurs in 
beds in grey-wacke, and in veins traversing tliat rock and 
clay-slate. It forms beds along with calamine in the older 
floetz or secondary limestones ; occurs in veins and imbedded 
portions, and disseminated in shell limestone and conglome- 
rate ; and in veins, and disseminated in limestone and sand- 
stone, belonging to the coal formation. 

Geographic Situation, 

Europe.^^At Leadbills, in Lanarkshire, it occurs in 
veins that traverse transition rocks along with white lead- 
spar, green lead-spar, earthy lead-spar, sulphate of lead, 
calamine, ochry brown iron-ore, brown hematite, iron- 
pyrites, sparry iron, blue copper, manganese-ore, brown 
spar, calcareous-spar, heavy-spar, and mountain-cork. The 
same formation extends into the upper part of Dumfries- 
shire, where it forms the mines of Wanlockhead. It 
occurs along with fluor-spar, in veins that traverse gra- 
nite at Monaltrie, in Aberdeenshire ; in the old lead-mines 
of Clifton at Tyndrum,, already described ; in veins that 

traverse 
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traverse gneiss, along with heavy-spar and calcareous-spar, 
at Strontian in Argyleshire ; in veins that traverse sand- 
stone, along with heavy-spar and calcareous-spar, at Cum- 
berhead in Lanarkshire ; in small veins or disseminated in 
the grey sandstone of the coal formation in the Lothians 
and Fifeshire ; in veins traversing limestone, in the island 
of Isla ; veins traversing gneiss, in the isle of Coll ; and 
in conglomerate rocks near Stromness in Orkney. It forms 
large veins in limestone, in Northumberland, Durham, 
Derbyshire, Flintshire, Somersetshire, and in slate in 
Shropshire, and most of the counties of Wales *. In the 
mines of Derbyshire, the galena or lead -glance is associat- 
ed with white lead-spar, or green lead-spar, heavy-spar, 
calcareous-spar, and fluor-spar, and some ores of zinc and 
iron. Fluor-spar is one of the most common vein-stones in 
that country; and there are some places in which the veins 
are entirely filled up with fluor-spar. It is also met with in 
clay-slate, in Devonshire and Cornwall. It occurs in veins in 
primitive limestone at Sala, and in beds, along with cojv 
per-pyrites, iron-pyrites, and blende, also at Fahlun, in Swe- 
den. In veins that traverse transition rpcks, or in beds 
subordinate to these, in the Hartz, and in veins in gneiss, 
in the Saxon Erzgebirge. Disseminated, and in nests, in 
shell limestone, as at Kiilf, near Brugcn, in the ci-dcvant 
kingdom of Westphalia, and in the vicinity of Gottingen. 
At Mus in Bohemia, in veins that traverse clay-slate, asso- 
ciated with white, black, and green lead-spar, blende, 
copper-pyrites, malachite, iron-pyrites, quartz, and heavy- 
spar. At Prizbram, also in Bohemia, where it occurs in 
veins that traverse clay-slate, it is accompanied witli black 
Z 2 and 


Aikin's Manual, 2d edit, p. 108. 
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and green lead-spar, blende, white silver, native silver, 
sparry iron, grey and white antimony, iron-pyrites, heavy- 
spar, calcareous-spar and quartz. At Bleyberg, in Carin- 
tkia, it is accompanied with white, yellow, and black lead- 
spars, calamine, yellow and brown blende, and mountain- 
cork. At Offenbanya in Transylvania, it is associat- 
etl with grey copper, grey antimony, iron-pyrites, and 
brown blende, in a bed of granular limestone ; at Nagyag, 
with red antimony, and amethyst, in clay-porphyry. At 
Qnerbach in Silesia it is accompanied witli black blende, 
coball^glance, magnetic iron-ore, iron-pyrites, copper-py- 
rites, arsenical pyrites, garnet, and calcareous-spar ; and at 
Altenberg in the same country, along with iron-pyrites, 
copper-pyrites, arsenical-pyrites, copper-glance or vitreous 
copper-ore, calcareous-spar and quartz. Besides the coun- 
tries above enumerated, the following may be added, as 
affording galena or lead-glance : Swabia, Bavaria, the 
Tyrol, Salzburg, Upper Austria, the Bannat, France, (in 
which the most considerable mines are those of Pompjcan, 
Poullaouen, and Huelgoet), Italy and Spain. 

Jlsia , — This />re does not occur so abundantly in Asia 
as in Europe ; it is met with at Irkutzk, Koly wan, and 
in the Uralian districts. Lead-ore, (I presume galena or 
lead-glance), is found at Dessouly in Higher Hindustan, 
alx)ut fifty coss east of Sirinagur ; and we are informed 
by Captain Turner, that at a place situated nearly two 
days journey from Tess(X)lumboo in Thibet, there is a 
mine of this mineral. In Lower India, it has been 
met with in small quantities at Jangumrauzpillay, in the 
Cumtuin district. The greater part, however, of the lead 
met with in the Peninsula of India comes from Siam *, 

and 


• Elmuie's Guide to the Indian Trade, p. 309. 



OIID.4. glance.] SP.l. HEXAIIEDRAL C4ALEXA. 36T 
[Suhap. 1. Common Galena^ or Lcad-glancr. 

Araccan, and occasionally from the Burmali dominions * ; 
it is also found at Omon in Arabia +. 

America , — It occurs in Upper Louisiana, Virginia, 
Maryland, Pennsylvania, New-York, Connecticut, Ver- 
mont, Massachusets, and Maine It is met with as l‘ai- 
north as Greenland, where it is associated with cryolite, 
brown-spar, sparry iron, and iron-pyrites. 

It abounds in a floetz limestone in the north-eastern 
parts of New Spain, particularly in the district of Ziina- 
pan ; in the kingdom of New I^eon ; and in the province 
of New Santander. In these districts the galena contains 
a small portion of silver, and is generally worked more for 
its silver than its lead. Mines of this ore also occur in 
Chili in South America. 


Nearly all the lead of commerce is obtained from ga- 
lena. In order to obtain the lead the ore is first roasted, 
in order to drive oft‘ the sulphur, and then mixed with 
the necessary quantity of coke, charcoal, or peat, and re- 
duced in a common furnace. The lefld which remains 
after the operation of roasting, ig in an oxydated state ; 
the inflammable matter, with which it is mixed in the fur- 
nace, decomposes the metallic oxide ; and combining with 
its oxygen, flies off* in the form of carbonic acid gas, while 
the lead is reduced to the metallic state, and sinks to the 
bottom of the furnace. Almost all the varieties of galena 
or lead-glance, contain a greater or less portion of silver. 

The 


• Oriental Repertory, vol. i, p, 117. 

*1* AinsUe's Materia Mcdica of Hindostan, p. 56. 
4: Cleavcland^s Mineralogy, p. 513, 514. 
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The silver, after the reduction of the lead, may be sepa- 
rated by the process of cupellation; but in the greater 
number of instances, the quantity of silver is so inconsider- 
able, as not to repay the expence of labour ; and hence 
the lead of commerce almost always contains a minute por- 
tion of silver. Galena is also used for glazing pottery. 

Observations. 

1. Some dark-coloured varieties of galena might, with 
a superficial observer, be confounded with blende^ or sul- 
phuret of zinc ; but the lustre of the zinc-ore is destroyed 
by scratching the surface with a knife, which is not the 
case with the galena or lead-glance. If both are breath- 
ed upon, the galena recovers its lustre in a moment ; the 
blende very slowly. Galena is distinguished from gra- 
phite by its colour, greater specific gravity, and by the 
comparatively faint trace it leaves on paper. The same 
marks will serve to distinguish it from molybdena^ which 
possesses, besides a foliated fracture, a considerable de- 
gree of flexibility. 

% Galena, which occurs in beds, is said to contain less 
silver than that found ip veins. 

3. The galena in veins appears frequently to have expe- 
rienced considerable alterations since its formation, — ^the 
fused-like and corroded form may be considered as chan- 
ged galena, and the numerous empty spaces in lead veins 
are owing to the gradual abstraction of galena, which may 
have furnished materials for the formation of various lead- 
spars. In my Elements of Geology, it is intended to give 
an account of tlie various changes that are taking place in 
metalliferous and other minerals in the bowels of the earth. 


Second 
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Second Subspecies. 

Compact Galena, or Lead-Glancc. 

Bleischweif, Wemer. 

Plumbum Plumbago, Wall. t. ii. p. 305. — Bleischweif, Werner, 
Pabst. b. i. s. 114. Id. Wid. s. 845 — Galene compacte, De 
Bom, t, ii. p. 355. — Compact Galena, Kirw. vol. ii. p. 218.— 
Bleischweif^ Emm. b. ii. s. 377* — Plomb sulphure compacte, 
Hauy, t. iii. p. 46l.— La Galene compacte. Brock, t. ii. p. 301. 
— Bleischweif, Reuss, b. iv. s. 188. Id. Lud. b. i. s. 259— 
Dichter Bleiglanz, Suck. 2ter th. s. 312.— Bleischweif, Bert. 
s. 447* Id. Mohs, b. iii. s. 486. Id. Hah. s. 127* — Dichtes 
Bleiglanz, Leonhard, Tabel. s. 71* — Plomb sulphure com- 
pacte, Brong. t. ii. p. 195.— Bleischweif, Karsten, Tabel. s. 68. 
Id. Hans. s. 74. — Plomb sulphure compacte, Hauy, Tabl. 
p. 80. — Bleischweif, Haus. Handb. b. i. s. 178. Id. Hoff. 
b. iv. s. 11. —Compact Galena, Aikin, p. 108. 

Elxternal Characters. 

Its colour Is fresh lead-grey, which is®in general darker 
than in common galena. 

It occurs massive, (hsseminated, and specular; and 
rarely in the curved lamellar concretions. 

The specular variety is smooth, splendent, shining, or 
glimmering and streaked. 

Internally it is strongly glimmering, and the lustre is 
metallic. 

The fracture is even, which in some varieties passes into 
flat conchoidal. 

The fragments are indeterminate angular, and not par- 
ticularly sharp edged. 

It acquires a stronger lustre in the streak. 


It 
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It agrees with the preceding subspecies in its other cha- 
racters. 


Constituent Parts, 

It is a eoinpound of Sulphuret of Lead and Sulphuret 
of Antimony, and a small portion of Silver. 

Geognostic Situatimu 

It occurs in veins, and is usually accompanied with 
common galena or lead-glance. It is worthy of remark, 
that when the two subspecies occur together, the compact 
always forms the sides of the vein, and this probably owing 
to its having been in a less perfect state of solution. It is 
also accompanied with black blende, common iron-pyrites, 
copper-pyrites, (juartz, and heavy- spar. 

Geographic Situation, 

Europe,— li is found at Leadhills in Lanarkshire; in 
Derbyshire; Sahlberg in Westermannland ; in the Hartz; 
Freyberg and Gersfdorf in Saxony; Rauschenberg in 
Upper Bavaria; Weiding in the Upper Palatinate; Leo- 
gang in Salzburg ; Scrvoz, in the valley of Chamouni in 
Switzerland. 

Asia, — Siberia. 


Observations, 

1. It seldom occurs pure, being generally intermixed 
with common galena or lead-glance. A mixture of this kind 
is described under the name Galena striata^ by some of 
the older mineralogists ; Plumbum stibiatum^ Lin. ; Ga- 
lena plumbi antimonmllsj Waller. Syst. Min. t. ii. p. 305.; 
Plomb stdphure strie^ Ilaliy ; Stripmalm of the Swedes. 

g. The 
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The specular variety is known in Derbyshire under 
the name Sltkensldes^ a term somewhat expressive of its 
smooth form. It occurs lining the walls of very narrow 
rents. It has a most remarkable property, that when the* 
nxjk in which it is contained is struck with a hammer, a 
crackling noise is heard, which is generally followed by an 
explosion of the rock, in the direction and neighbourhood 
of the vein. The cause of this singular effect has not been 
satisfactorily explanied. 


Third Subspecies. 

Friable Galena or Lead-Glance. 

Mulmiger Bleiglanz, Werner, 

Eocternal Characters. 

Its colour is dark fresh lead-grey. 

It occurs massive and in thick flakes. It is composed 
of metallic glimmering scaly parts, which are more or less 
coherent, and which do not soil. 

It passes from friable into very soft. 

It is sectile. 

Geognostic and Geographic Situations. 

It has been hitherto found only in the lead and silver- 
mines around Freyberg in Saxony. 

Observations, 

1. It appears to be formed by the decomposition of 
common lead-glance, and bears the same relation to com- 
mon lead-glance that copper-black does to copper-glance, 
and silver-black to silver^glance. 


% Weiss 
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2. Weiss describes a mineral under the name Quartzy 
Compact Galena, (Quarziger Bleischweif,) which appears 
lo be a mere mixture of quartz, galena, and iron and cop- 
per pyrites. — Vid. Berlin, Naturforschender Freiinde, ii. 
s. 79. 

3. A friable variety of lead^glance, found in the Dufton 
lead-mines, which probably belongs to this subspecies, is 
so highly inflammable as to take fire and bum, on being 
held in the flame of a candle. 


Blue-Lead. 

Blau Bleierz, Werner. 

Plumbi nigri crystallis regularibus, Waller, t. ii. p. SOp.? — Blau 
Bleierz, Werner, Pabst. b. i. s. 115. Id. Wid. s. 847. — Blue 
Lead-ore, Kirtv. vol. ii. p. 220. — Blau Bleierde, Emm. b. ii. 
s. 380 — Plomb noire, Hauy, t. iii. p. 497. — La Mine de 
Plomb bleue. Brock, t. ii. p. 303. — Blaubleierz, Reuss, b. i. 
s. 209- Id. Lud. b. i. s. 260. Id. Suck. 2ter th. s. 322. Id. 
Bert. 8. 453. , Id. Mohs, b. iii. s. 487- Id. Leonhard, Tabel. 
s. 71. — Plomb noir, Brong. t. ii. p. 199' — Blaubleierz, Kar-> 
sten, Tabel. s. 68.— Plomb sulphure epigene prismatique, 
Hawy,^Tabl. p. 83. — Blaubleierz, Handb. b. iii« s. 1092. 

Id. Hoff. b. iv. s. 13. — Blue Lead, Aikin, p. lOp. 

External Characters. 

Its colour is intermediate between very dark indigo-blue 
and cljirk lead-grey, and which externally sometimes in- 
clines to black. 

It occurs massive, and crystallized in regular six-sided 
prisms, which are usually small, low, sometimes bul^ng, 
and with a rough and dull surface. 


Internally 
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Internally it is feebly glimmering, and the lustre is me- 
tallic. 

The fracture is even ; sometimes it approaches to small 
and flat conchoidal. 

The fragments are indeterminate angular. 

It is opaque. 

The streak is shining and metallic. 

It is soft, inclining to very soft. 

It is sectile. 

It is easily frangible. 

Specific gravity 5.461, Gellert 

Chemical Characters. 

It melts easily before the blowpipe, emitting a pungent 
sulphureous vapour, and is reduced to the metallic state. 


Constituent Parts. 

It is conjectured to be sulphuret of lead intermixed with 
phosphat of lead. 

Geognostic amd Geographic Situations. 

It occurs in veins, accompanied with black lead-spar, 
brown lead-spar, white lead-spar, malachite, radiated blue 
copper, quartz, fluor-spar, and heavy-spar. 

It is a rare fossil, having hitherto been found only at 
Zschoppau in Saxony, and Huelgoet in France. 

Observations. 

It is distinguished from Galena or Leadgiance by its 
colour, form, its crystals appearing to belong to the rhom- 
boidal series, inferior lustre, and lower specific gravity. 


Cobaltic 
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** Cobaltic Galena or Lead-glance. 

Kobaltbleierz, Hammann, 

Kobaltbleierz, Haus. s. 75. Id. Haus. Handb. b. i. s. 138.— 

Kobalt-Bleiglanz^ Nordeutch. Beitr. z. Berg und Hlittenk. 

iii. s. 120. 

External Characters. 

Its colour is fresh lead-grey. 

It occurs fine and minutely disseminated, and in ex- 
tremely minute crystals, which arc aggi'cgated in a moss- 
like form. 

Its lustre is shining and metallic. 

It is small and fine scaly foliated. 

It occurs in fine granular distinct concretions. 

It is opaque. 

It is soft. 

It is sectile. 

It soils feebly. 

Chemical Character. 

Before the blowpjpe it splits into small pieces ; and com- 
municates a smalt-blue colour to glass of borax. 

Geognostic and Geographic Situations. 

It occurs in smali quantity in a vein in transition rocks^ 
in the mine of Lorenz near Clausthal in the Hartz. 

Observations. 

This ore was first discovered by M. Bauersach of Zcl- 
lerfeld. An ore of this kind is mentioned by Proust as 
occurring in Catalonia 

Genus IV. 


Proust, Journ. dc Ph)^s. Ixiii. Nov. 1S06. 
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Genus IV.— BLACK TELLURIUM. 
Blatter-glanz, Mohs. 

This genus contains but one species, viz. Prismatic 
Black Tellurium. 


1. Prismatic Black Tellurium. 

Prismatischer Blatter-glanz, Mohs. 

Nagyagerz, Wemer. 

Id. Wid. s. 671* — Or gris lamelleuXj^ De Born, t. ii. p. 463.—* 
Blattererz, Kar.H. Tabel. 56. — Nagyagerz, Bmm. b. ii. s. 121. 
—Mine d*Or de Nagyag, Lam. t. i. p. 110 — Tellure natif 
aurifere et plombifere, Haiiy, t. iv. p. 327-— La Mine de Na-» 
gyag, ou le Silvane TameDeux, Brock, t. ii. p. 486. — Blatter-* 
erz, Retissj b. iv. s. 6l5. — Nagyagerz, Lud. b. i. s. 311.-— 
Blatter Tellurerz, Suck. 2tcr th. s. 497* — ^Bliittererz, Bert. 
s. 522. Id. Mohs, b. iii. s. 70. Id. Leonhard, Tabel. s. 80. 
— Tellur natif plombifere, var. feuillete, Brong. t. ii. p. 124. 
— Bliittererz, Karslen, Tabel. s. 70. — Blatter Tellur, Haus. 
s. 71— Tellur natif auro-plombifere, laminaire et lamelli- 
forme, Hauy, Tabl. p. 119- — Blatter Tellur, Haus. Handb. 
b. i. s. 132. — Nagyager-erz, Hoff. b. iv. s. 134. — Black TeL 
lurium, Aikin, p. 141. 

Eocte^'nal Characters. 

Its colour is intermediate between blackish Icad-gi-ey, 
and iron-black. 


It 
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It occurs massive, disseminated, in leaves, and crystalli- 
sed. 

Its primitive figure is an oblique four-sided prism, the 
dimensions of which are unknown. The following are the 
secondary figures which have been observed : 

1. Oblique four-sided table. 

2. Six-sided table. 

3. Eight-sided table. 

4. Acute double four-sided pyramid, truncated on the 

summits. 

Externally it is splendent, and the lustre is metallic. 

Internally it is shining. 

The cleavage is either prismatoidal or axifrangiblc, and 
the folia are often curved. 

The fragments are tabular. 

It is harder than talc, but not so hard as gypsum. 

It is sectile ; it is thfe most sectile of the ores of tellu- 
rium. 

It soils slightly. 

The thin leaves and tables are flexible. 

Specific gravity 7.0, — 7.2, Mohs. 

Chemical Characters. 

It melts very easily before the blowpipe ; the sulphur 
and tellurium are soon volatilised, and a blackish-brown 
coloured globule remains, which, on being melted with bo- 
rax, afibrds an argentiferous gold globule^ the slag which 
remains, tinges borax violet-blue. It dissolves with ef- 
fervescence in acids; the nitrico-muriatic acid extracts 
the gold from it. 


2 


Constituent 
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ConstMuent Parts, 


Tellurium, 

32.2 

Lead, 

54.0 

Gold, 

9.0 

Sulphur, 

3.0 

Copper, 

1.3 

Silver, 

0.5 

100 

Klaprothy Beit. b. iii. s. 32. 


Geognostic and Geographic Situations. 

It is generally associated with yellow tellurium, in veins 
that traverse porphyry, and has been hitherto found only 
at Nagyag in Transylvania. 


Use. 

It is worked for the gold it contains. 

Observatkms. 

Its principal characters are colour, lustre? fracture, cry- 
stallization, soiling, flexibility, and sQjecific gravity. It is 
distinguished from Galena by its colour, cleavage and flexi- 
bility ; from Brittle Silver^gkmce and Copper-glance by 
cleavage and flexibility ; from Iron-glance by softness, sec- 
tility, and weight ; and from Graphite by its slight smling, 
and inferior specific gravity. 

% Dr Clarke the celebrated traveller gives a description 
of the tellurium mines in the fourth volume of his Tra- 
vels. 

3. This mineral was formerly described under the names 
Graugold (Or gris). 

Genus V. 
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Genus V. MOLYBDENA. 

Molyd^ Glanz, Mohs* 

This genus contains "but one species, viz, Rhomboidal 
Molybdena. 


1. Khomboidal Molybdena. 

Rhomboedrischer Molybdiin, Mohs. 

Wasserblei, Wemer, 

Ferrum Molybdaena ptira membranacea nitens, (in part), Walt 
t. ii. p. 249 — ^Wasserblei Molybdeena, Sckeek, i. d. Abhand. 
d. Schwed. Acad. 1778, s. 238. — ^Wasserblei, Wemer, Pabst. 
b. i. s. 221. Id. Wid. s. 962 . — Molybdena, Kirw. vol. ii. 
p. 322.— Sulphure de Molybdene, De Born, t. ii, p. II9.— 
Wasserbley, Emm. b. ii. s. 341. — ^Molybene sulphure, Lam. 
t. i. p. 397. Id. Hauy, t. iv. p. 289* — Le Molybdene sulphure. 
Brock, t. ii. p. 432. — ^Wasserblei, Beuss, b. iv. s. 478. Id. Lud. 
b. i. s. 295. — Molybdankies, Suck. 2ter th. s. 437- — Wasserblei, 
Bert. 3. 499. Id. Mohs, b. iii. s. 588. — Molybdene sulphure, 
Lucas, p. 179‘ — ^Wasserblei, Leonhard, Tabel. s. 80. — Mo- 
lybdene sulphure, Brong. t. ii. p. 92. Id. Brard, p. 381 — 
Molybd^, Karsten, Tabel. s. 70.— Molybdankies, Hans. s. 76. 
- — ^Molybdena, Kid, vol. ii. p. 21 6. — Molybdene* sulphure, 
Hauy, Tabl. p. 114. — Molybdaiikies, Haus. Handb. b. i. 
s. 197 — ^Wasserblei, Hoff. b. iv. s. 231“.— Molybdena, Aikin, 
p. 133. 

External Characters. 

Its colour is fresh lead-grey. 

It occurs usually massive, disseminated, in plates, also in 
distinct concretions, which are large, coarse and small 
granular, and sometimes crystallised. 

3 


Its 
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Its primitive figure is a rhomboid, whose dimensions are 
unknown. The following are the secondary figures : 

1. Regular six-sided table, PI T 2. fig. 231 ’ 

2. Very short six-sided prism flatly acuminated on both 

extremities, with six planes, which are set on the 
lateral planes, PI. 12. fig. 232 f. 

The crystals are small and middle-sized, and always im- 
bedded, or in druses. 

Internally it is splendent, sometimes passing into shining, 
and the lustre is metallic. 

It has a single cleavage, parallel with the lateral planes 
of the table. The folia of the cleavage are generally cur- 
ved, and sometimes floriforra. 

The fragments are indeterminate angular, and blunt- 
edged. 

It is opaque. 

It writes with a bluish-grey streak on paper, but with a 
greenish-grey streak on porcelmn. 

It retains its lustre in the streak. 

• It soils slightly. 

It is harder than talc, but not so hard as gypsum. 

It is easily frangible. 

It splits easily. 

In thin leaves it is flexible, but not elastic. 

It is sectile, approaching to malleable. 

It feels greasy. 

Specific gravity 4.4, 4.6, Mohs; 4.569, Karsten; 4.667, 
Schumacher. 

VoL. III. A a CJt^mical 


• Mol^rbdene sulphure prismatique, Haiiy. 
f Molybdene sulphure tribexaedre, Haiiy. 
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Chemical Characters. 

It gives out a sulphureous odour before the blowpipe ; 
find when urged by the utmost force of the heat, it gives 
out white vapour, and a pale blue flame; it is soluble, 
with violent effervescence, in carbonate of soda. 

Comtituent Parts. 

Molybdena, - 60 

Sulphur, - 40 

100 

Bmhoh in Gehlen^s Journ. de Chem. 
u. Phys. b. iv. s. 608. 

Geognostic Situation. 

It occurs disseminated in granite, gneiss, mica-slate, 
and chlorite-slate, or in veins traversing these rocks, in 
which it is associated with wolfram, tungsten, tinstone, 
magnetic iron-ore, arsenical pyrites, fluor-spar, topaz, 
quartz and heayy-spar. 

Gecgraphic Situation. 

Europe^^lt occurs imbedded in chlorite-slate along 
with actynolite in Glenelg in Inverness-shire ; in granite at 
Peterhead ; in six-sided tables, in quartz in granite, on 
the mountain of Corybuy, at the head of Loch Creran ; 
in tin and copper veins in Drakewalls mine near Cal- 
stock in Cornwall ; near Menbilly and in Huel Unity, and 
Huel Gorland, in veins traversing clay-slate and mica- 
date ; in granite near the source of the Caldew, about 
four miles south-west from Hesket Newmarket, Caldbeck 

Cumberland, 
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Cumberland, accompanied by apatite and iron, and arseni- 
cal pyrites ; in granite at Shap in Cumberland. In Nor- 
way and Sweden, it is found imbedded in granite and 
gneiss ; in Bohemia and Saxony in veins accompanied with 
tinstone ; in the Snow-pits in the Riesengebirge in Silesia^ 
disseminated in granite ; in the country of Glatz, imbed- 
ded in gneiss and mica-slate ; in porphyritic syenite near 
the copper-mines of Chessy in the department of the 
Rhone in France ; and in granitic rocks in the Alps and 
the Vosges. 

Asia, — Siberia. 

America , — In South Carolina; in Virginia; near Balli- 
morein Maryland, in granite; in Pennsylvania; New York ; 
Connecticut ; at Brunswick disseminated in granite, and in 
gneiss* . 


Observattbns, 

1. This mineral has frequently been confounded v/ith 
Graphite ; but the following characters sufficiently distin- 
guish them from one another : The colour of graphite is 
steel-grey, inclining more or less to iron-black ; whereas 
that of molybdena is lead-grey : if both minerals are rub- 
bed on a piece of white porcelain, ’it will be seen that the 
streak made by the graphite is of the same colour with 
the substance by which it was made, while that made by 
the molybdena is greenish-grey : and graphite soils strong- 
ly, but molybdena only slightly. 

It was formerly considered as a variety of graphite, 
until Cronstcdt and Wallerius described it as a distinct 
species. 


A a 2 


* Molybdena 


Cleaveland’s Mineralogy. 
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♦ Molybdena-Ochre. 

MolybdcLnocher, Karsten. 

Molybd&tiocher^ Karsten, Tabel. s. 70. Id. Haus. Handb. b; L 
s. 336. 


EoDternal Characters. 

Its colour is sulphur-yellow, which passes on the one 
side into straw-yellow and orange-yellow, and on the other 
into siskin-green. 

It occurs disseminated, and incrusting molybdena. 

It is friable. 

It is dull. 


Geographic Situation. 

It is* found investing and intermixed witli molybdena,. 
in the granite of Corybuy at Loch Creran ; and also at 
Nummedalen in Norway. 


Genus VI. GOLD-GLANCE. 

This genus contains one species, viz. Prismatic Gold- 
Glance. 


1. Prismatic 
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[Subsp, 1 . Graf hie Gold-Glance, or Graphic TeUurium, 


1. Prismatic Gold-Glance. 

Prismadscher Gold-GIanz, Mohs. 

This Species is divided into two subspecies, viz. Graphic 
Gold-Glance, and Yellow Gold- Glance. 

First Svhspedes. 

Graphic Gh)ld-Glance, or Graphic Tellurium. 

Schrifterz, Wem^r. 

Weiss Golderz, Wid. s. 673.— Schrifterz, Esmark, N. Bergm. 
Joum. t. ii. p. 10. — Or bknc d'OfFeiibanya, ou graphique, 
Aunim graphicum, De Born, t. ii. p. 470. — Schrifterz, Emm. 
b. iii, 8. 405. — Tellure natif graphique, Hauy, t. iv. p. 327.—' 
Le Silvane graphique. Brock, t ii. p. 482. — Schrifterz, Reuss, 
b. iv. s. 608. Id. Lud. b. i. s. 310. Id. Suck 2ter th. s. 493. 
Id. Mohs, b. iii. s. 65. — Tellure natif aurifere et argentifere, 
Lucas, p. 186. — Schrifterz, Leonhard, Tabel. s. 80. — Tellur 
natif graphique, Brong. t. ii. p. 123. — Schrifterz, Karslefi, 
Tabel. s. 70. — Schrift Tellur, &. 70.— Tellur natif auro- 

argentifere, Hauy, Tabl. p. 119- — Schrifterz, Haus. Handb. 
b. i. s. ISO. Id. Hoff. b. iv. s. 129. — Graphic Tellurium, 
Aikin, p. 140. 


Eocternal Characters. 

Its colour is steel-grey, which sometimes becomes wliite, 
yellow, or lead-grey, or variously tarnished by exposure to 
the air. 

It occurs massive, disseminated, in leaves ; and crystalli- 
sed. 


Its 



S78 GEN. 6. GOLD-GLANCE* [CL.3. METAL. MIN. 

Its primitive form is an oblique four-sided prism, whose 
dimensions are unknown. 

Several varieties of this prism are enumerated by au- 
thors. 

The crystals are small, and very small, and are general- 
ly arranged in rows on the surface of quartz. 

Frequently there are attached to the extremities of the 
prisms, others at right angles, giving to the whole row the 
appearance of a line of Persepolitan characters. 

The planes of the crystals are smooth. 

Externally it is splendent, and the lustre is metallic. 

Internally it is glistening, and the lustre is metallic. 

Its cleavage is prismatic, and not axifrangible. 

The fracture is fine-grained uneven. 

It is sometimes as hard as gypsum, and is therefore 
harder than black tellurium. 

It is rather brittle, and easily frangible. 

It soils slightly. 

Specific gravity 5.7, 5.8, Mohs, 5.723, Muller, 

• Chemical Characters. 

Before the blowpipe, it bums with a green flame, and 
is volatilized. 

Constituent Parts. 

Tellurium, - 60 

Gold, - 30 

Silver, - - 10 

100 

Klaproth^ Beit. b. iii. s. 20. 


Geogmstic 
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Geognosiic Sitmtion. 

It occurs in veins in porph3rry, along with quartz, calca-*^ 
reous-spar, iron-pyrites, blende, and brass-yellow nati\« 
gold. 


Geographic Situaikm. 

It has been hitherto only found at Offenbanya in Tran- 
sylvania. 

Use. 

It is worked as an ore of gold, and as an ore of silver. 
Observation. 

Its name is derived from the particular appearance form- 
ed by the aggregation of the crystals. 


Second Subspecies. 

Yellowr Gold-Glance, or Yellow Tellurium. 

Weiss Sylvanerz, fVerner. 

Var. de Nagyagerz, Wid. s, 671* — Or gris jaunatre, De Bom, 
t. ii. p. 464. — ^Var. de Nagyagerz, Emm. b. i. s. 121. — Mine 
jaune de Nagyag, Journ. des Min. N“ 38. p. 150.— Gelberz, 
Karst. Tabel. s. 56. — Tellure natif aurifere et plombifere, 
Hauy, t. iv. p. 32?.— Le Silvane blanc. Brock, t. ii. p. 484.— 
Gelberz, Reuse, b. iv. s. 612. — Gelbtellurerz, Lud. b. i. s. 311. 
Id. Suck. 2ter th. s. 495. — ^Weiss-sylvanerz, Bert. s. 521. Id. 
Mohs, b. iii. s. 59.— Tellure aurifere et plorabifere, Lucas, 
p, 186.— Weiss Tellurerz, Leonhard, Tabel. s. 80.— Tellure 

natif 
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natif plombifere, Brong. t ii. p. 124. Id, Brard, p. 392. — 
Gelberz, Karsten, Tabel. s. 70. — Weiss Tellur, Haus, s. 71* — 
Tellure natif auro-plombifere, Hauy, Tabl. p. 119«~Weiss 
Tellur, Haus, Handb. b. . s. 131. — Weiss Sylvan, Hoff, b. iv. 
s. 131. — Yellow Tellurium, Aikiriy p. 140. 

Eocterncd Characters, 

Its colour is silver-white, which inclines very much to 
brass-yellow. It occasionally exhibits a yellow and green 
play of colour, which, however, is not of long duration, as 
the whole surface soon becomes of one tint of colour. 

It occurs disseminated, less frequently massive, very 
rarely imperfectly reticulated ; and seldom crystallised, in 
broad four-sided prisms, which are generally acicular. 
Externally it is splendent and shining. 

Intetrnally it alternates from splendent to glistening, and 
the lustre is metallic. 

The cleavage is prismatic. 

The fracture is small-grained uneven. 

Specific gravity 5.7, 5.8, Mohs, 

In other characters agrees with the preceding. 


Constituent Parts. 


Tellurium, 

44.75 

Gold, 

26.75 

Lead, 

19.50 

Silver, 

8.50 

Sulphur, 

0.50 


100 


Klaproth^ Beit. b. iii. s. 25. 

Geognostic 
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Geognostic and Geographu: Situatkms. 

This mineral occurs in small and very irregular veins in 
porphyry. The most frequent vein-stones are brown-spar 
and quartz ; sometimes it is also associated with read man-* 
ganese, sulphuret of manganese, native arsenic, plumose 
antimony, and brass-yellow native gold. It has been hi- 
therto found only at Nagyag in Transylvania. 

Use, 

As it contains a considerable portion of gold and silver, 
it is worked on account of both these metals. 


Genus VII.— BI SMUTCH-GLANCE. 

This genus contains two species, viz. Aeicular Bismuth- 
Glance, and Prismatic Bismuth-Glance. * Cupreous Bis- 
muth. ** Bismuth-Ochre. 

1. Aeicular Bismuth-Glaucc. 

Nadelformiger Wismuth-GIanz, Mohs. 

Nadelerz, Werner. 

Nadelerz, Karsten, Tabel. s. 70. Id, Haus. s. 75. — Bismuth 
sulphure plumbo-cuprifere^ Haiiy, Tabl, p. 108.— Nadelerz, 
Haus. Handb. b. i. s. 186. Id. Hoff. b. iv. s. 282.— Plumbo- 
cupriferous Sulphureted Bismuth, Aikin, p. 122. 


External Characters. 
Its colour is dark lead-grc} . 


It 
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It acquires a bright copper-red tarnish. 

It occurs disseminated and crystallised in oblique four 
or six sided prisms, in which the lateral planes are deep- 
ly longitudinally streaked. The crystals are long, often 
acicular, frequently curved, and sometimes divided by cross 
rents. 

Internally it is splendent in the cleavage ; but only 
shining on the uneven fracture ; and the lustre is metallic. 

It has an imperfect cleavage. 

The fracture is small-grained uneven. 

It is opaque. 

It is brittle. 

It is as hard as gypsum, sometimes even harder ; but 
never so hard as calcareous-spar. 

Specific gravity, 6.1, 6.2, MoJis ; 6.125, Johi. 

CJieri^ical Characters. 

It is fusible before the blowpipe into a steel-grey glo- 
bule ; by continuance of the heat, it partly volatilises, 
and deposits on the charcoal a yellow powder, after which 
there remains a red globule, inclosing a grain of cuprife- 
rous metallic Idad, which, when treated* with glass of borax, 
communicates a blui^-green colour to it. 


Constituent Parts. 

Bismuth, 

43.20 

Lead, 

• - 24.32 

Copper, 

12.10 

Sulphur, 

11.58 

Nickel, 

1.68 

Tellurium, 

1.32 

Gold, 

0.79 

94.89 

John, n. Chem. Untersuch- 
vingen, s. 216. 


Or 
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Or we may estimate its ingredients in the following 
manner : 

Sulphuret of Bismuth, { ^ } 50.76 

Sulphurct of Lead, | ® | 28.07 

Sulphuret of Copper, ^sioS } 

Nickel, - - « - 1.58 

Tellurium, - - - - 1.32 

Gold, 0.79 


Geognostic SiUiaiion. 

It occurs imbedded in quartz, and is associated with ga- 
lena or lead-glance, and native gold. The crystals are 
sometimes invested with a greenish crust, which appears 
to be copper-green, and sometime& with a yellow crust of 
bismuth-ochre. 


Geographic Situation, 

It occurs in the mines of Pyschminskoi and of Klint- 
zefskoi near Bereso^ in the district of Catliarinenburg in 
Siberia. 


Observations, 

In the former edition of this work, Needle-ore, on the 
authority of Werner, was arranged as an ore of Chrome ; 
but the late investigations of John have proved, that it be- 
longs to the genus Bismuth-glance. It was at one time 
considered as an auriferous ore of nickel ; and Patrin, so 
early as the year 1786, approached very near to its true 
nature, for he describes it as a sulphuret of bismuth. 


2. Prismatic 
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2. Prismatic Bismuth-Glance. 
Prismatischer Wismuth-Glanz, Mohs, 
Wismuth-Glanz, Werner. 

Galena Wismuthi, Wall. t. ii. p. 20(5. — Minera Wismuthi cine- 
rea-versicolor-martialis. Id. p. 207. and 208. — Wismuth- 
glanz^ Wern. Pabst b. i. s. 187* Id. Wid. s. 890. — Sulphu- 
rated Bismuth, Kirrv. vol. ii. p. 266. — Bismuth sulphure, De 
BorUy t. ii. p. 217* — Wismuth-glanz, Emm. b. ii. s. 438. — 
Bismuth sulphure, Lam. t. ii. p. 333. Id. Hauy, t. iv. p. 190. 
—La Galena de Bismuth, ou le Bismuth sulphure. Brock. 
t. ii. p. 346. — Wismuth-glanz, Raussy b. iv. s. 314. Id. Lud. 
b. i. s. 271. Id. Slick. 2tei th. s. 363. Id. Bert. s. 473. Id. 
Mohs, b. iii. s. 631. — Bismuth sulphure, Lucas, p. 157— 
Wismuth-glanz, Leonhard, Tabel. s. 77. — Bismuth sulphure, 
Brong. t. ii. p. 133. Id. Brard, p. 350. — Wismuth-glanz, 
Karsten, Tabel. s. 70. Id. Haus. s. 75. — Bismuth sulphure, 
Haiiy, Tabl. p. 105. — Wismuthglanz, Haus. Handb. b. i. 
s. 190. Id. Hoff. b. iv. s. 68. — Sulphureted Bismuth, Aikin, 

p. 121. 


External Characters. 

Its colour is pale lead-grey. 

Externally it is tarnished yellow, or with variegated co- 
lours. 

It occurs massive, disseminated, in large and coarse gra- 
nular and narrow radiated concretions, and crystallised. 

Its primitive figure is an oblique four-sided prism, the 
dimensions of which are unknown. The crystals general- 
ly met with, are acicular and capillary oblique four and 
six sided prisms. 


Internally 
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Internally it is splendent and metallic. 

The cleavages are parallel to the sides and to the short 
diagonal of the oblique four-sided prism. 

The fragments are indeterminate angular. 

It is sometimes harder than gypsum, but never so hard 
as calcareous-spar. 

It soils. 

It is brittle, inclining to sectile. 

It is easily frangible. 

Specific gravity, 6.1, 6.4, Mohs ; 6.4672, Brisson ; 6.131, 
Kirwan. 


Chemical Characters, 

It melts in the flame of a candle. It is volatilised be- 
fore the blowpipe, and deposits on the charcoal a yellow 
crust, which becomes white on cooling. 

Constituent Parts, 

Bismuth, 

Sulphur, 


Geognostic Situatkm, 

It occurs in veins, and is usually accompanied with na- 
tive bismuth, grey cobalt, ceritc, sparry iron, arsenical- 
pyrites, copper-pyrites, tinstone, quartz, and fluor-spar. 

Geographic Situation, 

It is found in Herland-mine, also at Huel Sparnor, near 
Redruth, and at Botallack, in Cornwall ; at Joachimsthall 

and 


60 

40 

100 

Sctge in Mem dc I’Acad, 
d. Sc. 1782, p. 307. 
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and Schlackenvald in Bohemia ; Johanngeorgenstadt and 
Altenberg in the kingdom of Saxony ; and Bastniis near 
Riddarhytta in Sweden. 

Observations. 

1. It is distinguished from Grey Antimony by its lighter 
lead-grey colour, and its greater specific gravity ; from 
Grey Copper and Iron-glance^ by colour, and from Native 
Bismuihy by colour. 

% It is a rare mineral. 


* Cupreous Bismuth, or Cupriferous sulpliureted 
Bismuth. 

Kupferwismutherz, Karsten. 

Kupferwismutli, Karsten^ Tabel. s. 70. Id. Hans. s. 75. Id. 
Klaproth, Beit b. iv. s. 91 • Id. Selb, in d. Aimal. der Wetter- 
auischen Gesellch. b. i. s. 40. Id. Hans. Handb. b. i. s. 1 89 . 
— Ohpriferous Sulpliureted Bismuth, Aikin, p, 222. 

External Characters. 

Its colour is light lead-grey, which passes on the one 
side into steel-grey, and on the other into tin-white ; and 
its tarnish is yellowish or reddish. 

It occurs massive, disseminated, seldom in small scopi- 
formly aggregated prisms. 

Internally it is shining and metallic. 

The fracture is fine-grained uneven, and sometimes in- 
clines to radiated. 

It is sectile. 


2 


Constituent 
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ConstitiLent Parts, 


Bismuth, 

47.24 

Copper, 

34.66 

Sulphur, 

12.58 


94.48 


Klaproth, Beit. b. iv. s. 96. 

Or probably more correctly, according to estimation, 

Sulphuret of Bismuth, 

( Bismuth, 47.240 1 
t Sulphur, 8.267}^^-®®^ 

Sulphuret of Copper, 

f Copper, 34.660 1 
isufphu;, 8.665}^-®^ 


98.832 

Hausmomtiy Handb. b. i. s. 188. 


Geognostic and Geographic Situations, 

It occurs in veins in granite, along with native bismuth, 
copper-pyrites, and heavy-spar, in the mines nathed Neu- 
gliick, and Daniel at Gallenbach, near Wittichen, in Fur- 
Sternberg. 


Observation, 

This rare ore was first discovered by Mr Selb. 


Bismuth-Ochre. 

Wismuthocker, Werner, 

Ochra Wismuthi, Wall t ii. p. 209.— Wismuthocker, Werner, 
Pabst. b. i. s. 188. Id, Wid, s. 891.— Bismuth-Ochre, Kirw, 
vol. ii. p. 265.— Ocre de Bismuth, De Born, t. ii. p. 194. — 
Wismuth-ocre, Emm, b. ii. s. 440. — Oxide de Bismuth, Lam, 
t. i. p. 332.— Bismuth oxide, Haiiy, t. iv. p. 194, 195. — 

L*Ocre 
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L'Ocre de Bismuth^ Brock, t ii. p. 348.— Wismuth-Ochre, 
b.iv. s. 818. Id. Lud. b. i. s. 272. Id. Buck. 2ter th. 
s. 864. Id. Bert. s. 474. Id. Mohs, b. iii. s. 662. Id. Leon- 
hard, Tabel. s. 77* — Bismuth oxide^ Brong. t. ii. p. 184. — 
Wismuth-Ochre, Karsten, Tabel. s. 70. — Bismuth oxide> 
Hauy, Tabl. p. 106. — Wismuth-Ocker, Hatis. Handb. b. i. 
s. 887» — Native Oxide of Bismuth, Kid, vol. ii. p. 212. — 
Wismuth-ocker, Hoff. b. iv. s. 71. — Bismuth Ochre, Aikhi, 

p. 122. 


External Character's. 

Its colour is straw-yellow, which sometimes passes into 
light yellowish-grey and ash-grey ; sometimes even verges 
on siskin and apple-green *. 

It occurs massive and disseminated. 

Internally it is glimmering and glistening, and the lustre 
inclines to adamantine. * 

The fracture is fine and small-grained uneven, and 
earthy. '' 

The fragments are indeterminate angular, and rather 
blunt-edged. 

It is opaqu^. 

It is soft and very soft, verging on friable. 

It is rather brittle. 

It is easily frangible. 

Specific gravity 4.3711, Brisson. 

Chemical Characters. 

Before the blowpipe, on charcoal, it is easily reduced, 
but it is also volatilised if the heat be continued. It dis- 
solves 


* The apple-green varieties contain nickel. 


2 


BISMUTH-OCHRE. 


389 


ORD.4. GLANCte.] 

solves with effervescence in acids, and the solution is de- 
composed by means of water, when a white precipitate is 
formed. 


Constituent Parts. 


Oxide of Bismuth, 

- 

86.3 

Oxide of Iron, 

- 

6.2 

Carbonic Acid, 

- 

4.1 

Water, 

■ 

3.4 

99.0 


Lam'padius^ Handb. z. Chem. 

Annal. s. 286. 

Geognostic and Geographic Situations. 

It occurs along with red cobalt, copper-nickel, grey cop- 
per, copper-glance or vitreous copper-ore, blue copper, spar- 
ry iron, quartz, and calcareous-spar. 

It is found at St Agnes in Cornwall ; Schneeberg and 
Johanngeorgenstadt in Saxony ; and Joachimsthal in Bo- 
hemia ; but is a rare mineral. 

Observation.* 

It lias been confounded with green iron-earth, from 
which it is well distinguished not only by its external as- 
pect, but by its accompanying minerals. 


VoL. III. 


Bb 


Genus VIII. 
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G ENGS VIII.— ANTIMONY-GLANCE. 
Spicsglas-GIanz, Mohs. 

This genus contains three spc'cies, viz. Prisnmtoidal Anti- 
mony-Glance, Axifrangihle Antimony-Glance, and Prisma- 
tic Antimony-Glance. * Antimony -Ochre. ** Nickelife- 
roiis Grey Antimony. 

1. Prismatoidal Antinioiiy-Glaiicc, or Grey Anti- 
mony. 

Gran Spiesglaserz, Werner. 
Prismatoidescher Spiesglas Glanz, Mohs\ 

This species is divided into t.wo subspecies, viz. (^om- 
im)n Grey Antimony, and Plumose Antimony. 

First Subspecies. 

Common Grey Antimony. 

Gemeines Grau Spiesglaserz, Wer7ic?\ 

This subspecies is divided into three kinds, viz. (Com- 
mon, Foliated, and Radiated. 

Fh'st Kind. 

Compact Grey Antimony. 

Dichtes Grau spiesglaserz, Werner. 

Minera Antimonii solida. Wall. t. ii. p. ip8. — Dichter Grauspies- 
glaserz, Werner, Pabst. 1). i. s. lf}7- Id. Wid. s. f)12. — Com- 
pact 
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[Subsp. 1. Common Grey Antimony^ — Is/ Kind^ Compact Grey Antimony, 

pact sulphurated Antimony^ Kirw, vol. ii. p. 24?. — Dichter 
Grauspiesglaserz, Emm, b. ii. s. 468. — L'Antimoine gris com- 
pacte, Brock, t. ii. p. 372. — Dichter Grauspiesglanzerz, liciiss, 
b. iv. s. 367 . Id, Lud, b. i. s. 278. Id, Suck, 2ter th. s. 384. 
Id. Bert. s. 475. Id. Moh.^, b. iii. s. 687* Id- Leotihard, 
Tabel. s. 79- — Antimoine sulphure pure compacte, Brong, t. ii. 
p. 127* — Dichtes Grauspiesglanzerz, Karsten, Tabel. s. 72. 
Id. Haus, s. 75. — Sulphuret of Antimony, Kid, vol. ii. p. 201. 
— Antimoine sulphure compacte, Tabl. p. 1 13. — Dich- 
tes Grail spiesglazerz, Haus. Handb. b. i. s. Ipl*- Id. Hoff. 
b. iv. s. 109 . — Antimoine sulphure compacte. Hairy , Tabl. 
}). 113. — Grey Antimony, Aikin, p. 123. 

Ewterjial Charaeters. 

Its colour is light lead-grey, and it has sometimes a pa- 
vonine or steel -colon red tarnish. 

It occurs missive, disseminated, and seldom in mem- 
branes. 

Internally, it is shining and glistening, and the lustre is 
metallic. 

The fnicture is small and fine-grained lyieven, wliieh lat- 
ter sometimes passes into even. 

The fragments are indeterminate angular, and blunt- 
edged. 

It is soft. 

It is easily frangible. 

It soils. 

The luvStre is incri'ased in the stieak. 

Specific gravity, 4.0, — 4.(), Mohs ; 4.368, Kirican. 

Gcog raphic SltuMiftov. 

Enrojje . — It is found in Hiiel Doys mine in Cornwall ; 
at Sahlberg in Sweden ; llraiinsdorf near Freyberg in Sax- 

13 b 2 c)ny ; 
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ony; Hun«jary ; Baircutii; Salzburg; and Auvergne in 
France. 

Asia . — Siberia. 

Chili* 


Ohscrvati&ns. 

1. It is distiiiguislied from White Silver^ Compact 
lam^ and Copper-Glance.^ by colour and specific gravity. 

2. It is the rarest subspecies of grey antimony. 


Second Kind. 

Foliated Grey Antimony. 

Blattriges Grauspiesglascrz, Werner. 

id. Wern. Pabst. b. i. s. 197- — Foliated sulpliurated Antimdny, 
Klrw. vol. ii. p. 248. — Blattriches Grauspiesglaserz, Emm* 
b* ii. s. 470. — UAntimoine gris lamelleux. Brock, t. ii. p. 373. 
—Blattriches Grauspiesglanserz, lleuss, b. iv. s. 368. Id. Lud* 
b. i. s. 278* Id. Suck. 2ter th. s. 385. Id. Bert. s. 475. Id. 
Mohs, b. iii. s. 687- Id. Leonhard, Tabel. s. 7.9- — Antimoine 
sulphure pure lameKeux, Brong. t. ii. p. 127- — Bliittriches 
Grauspiesglaserz, Karsten, Tabel. s. 72. Id. Haus. Handb. 
b. i. s. 194 . Id. Hoff. b. iv. s. 107- 

External Characters. 

The colour is the same as that of the preceding kind. 

It occurs massive and disseminated^; also in coarse, small 
and fine, generally longish, granular concretions. 

Internally it is shining or glistening, and the lustre is 
metallic. 

The cleavage is prismatic. 


The 
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[Svbsp* 1 , Comm(m Grey Antimony Kind^ Radiated Grey Antimony^ 

The fragments arc indeterminate angular, and not )>ar- 
ticularly sharp-edged. 

It is as hard as gypsum. 

It is not pai’ticularly brittle. 

It is easily frangible. 

Specific gravity, 4.0, — 4.6, Mohs ; 4.368, Kincan ; 
4.300 to 4.382, Breithaupt 


Tim'd Ktrul. 

Radiated Grey Antimony. 

Strahlichcs Grauspiesglaserz, Werner, 

Id. Werner, Pabst. b. i. s. 198. Id. Wid. s. 914. — Striated sul- 
pliurated Antimony, Kirrv. vol. ii. p. 24*9. — Straliliches Grau- 
spiesglaserz, Emm, b. ii. s. 374.^ — L’Antimoiiie gris rayonne. 
Brock, t. ii. p. 374. — Strahliclies Grauspiesglaserz, Reuss, 
b. iv. s. 370 . Id. Lud. b. ii. s. 279- Id. Mohs, b. iii. s. 69 O. 
Id. Leonhard, Tabel. s. 79* — ^Antimoine sulphure pure ray- 
onne, Brong. t. ii. p. 127- — Sti'Jihliges (?rauspiesglanserz, 
Karsten, Tabel. s. 72. Id. Haus. «. 75* Id. Hoff. b. iv. 
8. 103. 


External Characters. 

The colour is common lead-grey, and it is sometimes tar- 
nished with an azure-blue colour, or it exhibits the colours 
of tempered steel, or it is pavonine. 

It occurs massive, disseminated, in distinct concretions, 
which are scopiform or stellular, or promiscuous radiated, 
sometimes passing into fibrous, or collected into others of a 
wedge-shape. It is frecpicntly crystallised, and the primi- 
tive 
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live figure is an oblique four-sided prism, the dimensions 
of which are unknown. Tlie following arc the secondary 
.figures : 

1. Oblique four-sided prism, rather acutely acumina- 

ted with four planes, which are set on the lateral 
planes, PI. 12. fig. 233. Sometimes the obtuse la- 
teral edges ol* the prism are truncated, sometimes 
bevelled, or even rounded oft*, so that the prism 
appears reed-shaped. 

2. Oblique four-sided prism, flatly acuminated with 

four planes, which are set on the lateral planes, 
ri. 12. fig. 234. 

3. Obli([uc four-sided prism, rather acutely acumina- 

ted with four planes, which are set on the lateral 
planes; and this acumiiiation flatly acuminated 
with four planes, which are set on the planes of 
the first acumination, PI. 12. fig. 235. 

4. Oblique four-sided prism, rather acutely acumina- 

ted with four planes, which are set on the late- 
ral })lanes ; and the angles formed by the meeting 
of the acuminating and lateral planes bevelled, 
PI. 12. fig. 236. 

5. Broad six-sided prism, rather acutely acuminated 

on the extremities with four planes, which are 
set on the narrow lateral planes, PI. 12. fig. 237. 

6. Broad six-sided pri.sm, flatly acuminated on both 

extremities with four planes, which are set on the 
narrow lateral planes, PI. 12. fig. 238. 

7. In acicular, and sometimes in qgpillary crystals. 

The crystals usually intersect one another, or are sco- 

piformly aggregated. Their surface is strongly longitu- 
dinally streaked, and usually shining. 


Internally 
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!• Common Grey Antimony , — 3i/ Kind, Radiated Grey Antimony, 

Internally, it alternates from splendent to glistening, 
and the lustre is metallic. 

The fragments are usually indeterminate angular, and 
not particularly sharp-edged ; sometimes also splintery. • 

It is as hard as gypsum. 

It is rather brittle. 

It is easily frangible. 

Specific gravity, 4.0 — 4.6, Mohs ; 4.200, Bergman ; 
4.229, Gellerl ; 4.1327 to 4.5165, Brisson ; 4.440, Kir- 

7mn, 

Chemical Characters, 

It melts by the mere flame of a candle ; it is almost en- 
tirely dissi})ated before the blowpipe, in the form of a 
white vapour, with a sulphureous odour. 



Constituent* Parts, 


Antimony, 

- 74 

75 

Sulphur, 

26 

25 


100 

100 


Bergman^ Chem. Opusc. Proust, 
t. ii. p. 167. 


Geognostic Situations of the Foliated and Radiated Kinds, 

These minerals occur in veins, and it is said sometimes 
also in beds, in primitive and transition mountains. The 
veins sometimes contain no other minerals besides anti- 
mony and quartz ; in other instances they are associated 
with gold, or ores of silver, and more frequently with 
galena or lead-glance, grey copper, iron-pyrites, arsenical- 
pyrites, blende, heavy-spar and brown-spar. 

Geographic 
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Geographic Situation. 

Europe . — It ixjcurs at Glendinning in Dumfriesshire, 
in veins that * traverse transition rocks, accompanied with 
fine granular brown blende, iron-pyrites, quartz, and 
calcareous-spar * ; it has been lately discovered in Banff- 
shire ; in Cornwall at St Stephens, Padstow, and Huel 
Boys in Endellion, in veins traversing those of copper and 
tin-ore, but not in the east and west veins of that coun- 
ty ; at Narverud and Hillebeck near Eger in Norway, 
along with common garnet ; in veins in transition rocks in 
the Hartz ; in veins that traverse gneiss in Massiac and 
Xiangle in Auvergne ; at Braunsdorf in Saxony ; in Bo- 
hemia, Silesia, Swabia, Salzburg, Tuscany, Sardinia, Cor-? 
sica, Sicily, and Spain ; also at Offenbanya in Hungary, 
in veins with galena, grey copper, iron-pyrites, and brown 
blende, in foliated granular limestone; at Fclsobania in 
Transylvania, associated with grey copper, plumose anti- 
mony, red orpiment, red antimony, rose-red brown-spar, 
calcareous-spar and quartz. 

America . — It is found at Catorce and Los Pozuelos, 
near Guencame in Mexico ; also in Louisiana -f*, Connecti- 
cut, Massachusets and Maine 

Second Subspecies. 

Plumose Grey Antimony. 

Federerz, Werner. 

Minera Antimonii plumosa. Wall. t. ii. p. I97. — Federerz, Wenu 

Pabst. b. i. s. 201. Id. Wid. s. 9 1 6. — Plumose Antimonial 

ore. 


• Jameson's Mineralogy of Dumfriesshire, p. 74. 

Bruce’s American Mineralogical Journal, p. 125. 
:J: Clcavcland’s Mineralogy, p. 563. 
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[Subsp, 2 . Plumose Grey Antimony, 

ore, Kirrv, vol. ii. p. 250. — Federerz, Emm, b. ii. s. 474. — 
L'Antimoine en plumes. Brock, t. ii. p. 377* — Haarfbrmiges, 
Grauspiesglanzerz, Reuss, b. iv. s. 375. — Federerz, Lud, b. *. 
s. 280. Id, Suck, 2ter th. s. 389* Id, Bert, s. 478. Id, Mohs, 
b. iii. s. 702. — Haarfbrmiges Grauspiesglanzerz, Leonhard, 
Tabel. s. 7.Q- — Antimoine sulphure capillaire, Brong, t. ii. 
p. 127* — Haarfbrmiges Grauspiesglanzerz, Karslcn, TabeL 
s. 72. — Federerz, Haus, s. 75. — Antimoine sulphure capil- 
laire, Hauy, Tabl. p. 1 13. — Federerz, Hoff, b. iv. s. 110. Id. 
Haus. Handb., b. i. s. 196- — Plumose Grey Antimony, 
p. 124. 

External Characters. 

Its colour is intermediate between dark lead-grey and 
smoke-grey. The lighter coloured varieties have some- 
times a tempered steel coloured tarnish. 

It occurs sometimes massive ; most commonly, however, 
in thin capillary crystals, which are almost always promis- 
cuously or scopiformly aggregated, and sometimes so inter- 
woven as to appear like wool. 

Externally the crystals arc glistening. 

Internally it is glimmering, and jhe liislrc is scmi-mc- 
tallic or metallic. 

The fragments are indeterminate angular, and blunt- 
edged. 

It is opaque. 

It is very soft, passing into friable. 

It is rather brittle, and easily frangible. 

Chemical Characters, 

Before the blowpipe, it melts into a black slag, after 
giving out a vapour, which, wlien condensed, appears in 
form of a white and yellow |X)wder. 


Constituent 



398 (JEN. 8. ANTIMONY-GLANCE. 


[cl.3. metal, min. 


Constituent Parts. 

According to Bergman, it is a compound of Antimony, 
Sulphur, Arsenic, Iron and Silver. Some mineralogists, 
as Cronstadt, from its containing silver, refer it to the ores 
of silver. 


Geognostic Situation. 

It occurs most frecjiuently in veins in })rimitivc rocks, 
that contain ores of silver, particularly white silver ; al- 
so in antimony veins. It is usually accompanied with 
argentiferous arsenical-pyrites, native tellurium, and the 
ores already mentioned as accompanying the other ores 
of this metal. A newer formation is met with in transi- 
tion rocks, where it is assexjiated with galena or lead- 
glance, grey copper, sparry iron, and fluor-spar. 

Geog raphic Situati on. 

Europe. — It occurs at Andreasberg and Clauslhal in 
the Hartz ; Frey berg and Braunsdorf* in the kingdom of 
Saxony; Rathhausberg in Gastein, and Schwarzlcogang 
in Salzburg; Schemnvtz in Hungary; Nagyag and Felso- 
banya in Transylvania. 

America. — Mexico. 


Observations. 

1. It is distinguished from Amianthus and Tremolite by 
its colour, kind of lustre, and easier fusibility. 

% It has been described under the name Silberfederez. 


% Axifrangiblc 
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2. Axifrangible Antimony Glance, or Bour- 
nonite. 

Axcntheilcnder Spiesglas, Molts. 

Schwarzspies Glanzerz, Werner. 

Spiessglanzbleierz, Karsten. 

Hatchet I and Binirnoiiy in Phil. Trans, for 1804. — Spiessglanz- 

blei, Karsten j Tabel. s. 68. — Plomb sulphure antimonifcre, 

Ilaiii/y Tabl. p. 80. — Triple sulphure d*Antimoine, Plomb et 

Ciiivre, Endellione, BoiirnoUy Catalogue Mineralogique, p.409. 

— Spiessglanzbleierzj Haus. Handb. b. i. s. 173. — Schwarz 

Spiesglanzerzj Hoff. b. iv. s. 111. — Triple Sulphuret of 

Lead, Aikhij p. IO 9 . 

Kxtcr^ial Characters. 

Its colour is blackish lead-grey, falling into steel-grey. 

It generally occurs massive, disseminated, and crystallis- 
ed. 

Its primitive form is an oblicpie four-sided prism, the 
angles of which are unknown. This pri^«n occurs various- 
ly modified by truncation, and bevelment on the edges 
and terminal planes, and by acuminations on the terminal 
planes. 

Externally it is shining and metallic. 

Internally the lustre is intermediate between glistening 
and glimmering, and is metallic. 

It cleavage is axifrangible. 

The fracture is small, and rather perfect conchoidal, and 
rarely coarse-grained uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is opaque. 

It is harder than gypsum, but not so hard as calcareous- 
spar. 

It 
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It becomes more shining in the streak. 

It is brittle, and easily frangible. 

Specific gravity, 5.5, — 5.8, Molts; 5.700, Hatchett. 

Chemical Characters. 

Before tlie blo>vpipe, it generally splits and decrepitates, 
then melts, emitting a white and sulphureous vapour; 
after which, there remains a crust of sulphureted lead, in- 
closing a globule of copper. 

Constituent Parts. 

Huel Boys, near 


Endellion 

, Cornwall. 

Cornwall. 

Claustlial. 

Lead, 

42.62 

39.00 

42.50 

Antimony, 

24.23 

28.50 

19.75 

Copper, 

12.80 

13.50 

11.75 

Iron, 

1.20 

1.00 

5.00 

Sulphur, 

17.00 

16.00 

18.00 

Hatchett^ Phil. 

Trans. 

Klaproth^ Beit. 

Id. s. 86 . 


1804, i. f)3. b. iv. s. 90. 


According to an estiiyiate of Mr Smithson, this ore con- 
tjdns in 100 parts the following compounds : 

Sulphurct of Lead or Galena, | ^0 33 | 47.41 

Sulphurct of Antimony, | } 34.23 

SuIphuretofCoppcr. { ,^.00 

Sulphurct of Iron, { sSphur, Lw} 

100.24 

Smithson^ Phil. Trans, for 1808, P. i. p. 55. &c. 

Gcognostic 
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Geogmstic and Geographic Situations, 

Europe , — It is found near Endellion in Cornwall, along 
with grey antimony, and brown-blende, in veins in clay- 
slate. On the Continent, it is met with at Ratisbon, as- 
sociated with brown blende, grey copper, galena or lead- 
glance, and common iron-pyrites ; also in Saxony ; in the 
Hartz, accompanied with galena or lead-glance, sparry 
iron, and heavy-spar, in veins that traverse grey-wacke 
and grcy-wacke-slate ; at Bleyberg in Carinthia, and at 
Kapnic, in Transylvania. 

Asia , — In Siberia, along with quartz, malachite, galena 
or lead-glance, and calcareous-spar. 

America,~\o Peru, associated with cop|x?r and iron 
pyrites. 


Observations. 

In a former edition of this work, I named this mineral 
Bour^uyiutCy in honour of Bournon, who first described it : 
Count Bournon names it Endellionc^ from the parish in 
which it was first found. 


3. Prismatic Antimony-Glance. 

Prismatischer Spicsglas Glanz, Mohs, 

External Characters, 

Its colour is blackish lead-grey. 

Its primitive figure is an oblique four-sided prism, the 
dimensions of which arc unknown. 

The lustre is shining and metallic. 


Its 
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Its cleavage is in the direction of the smaller diagonal of 
the prism. 

It is harder than gypsum, and sometimes as liard as cal- 
careous-spar. 

Specific gravity 5.7, 5.8, Mo/is, 

Obscrvati&iis, 

The above description is that of Mohs, and contains all 
the information I possess in regard to this s{)ccies. 


Antimony-Ochre. 

Spiesglanzocker, Weimcr. 

Spiessglanzocher, Rcuss, b. ii. s. 388. Jd, Lnd, b. i. s. 282. Id. 
Suck. 2ter th. s. 3,94. Id. Jiert. s. 478. Id. Mohs, b. iii. s. 713. 
Id. Leonhard, Tabel. s. 79- Id. Karsten, Tabel. s. 72. — An- 
timoine oxyde terreux, Uauy, Tabl. p. 113. — Spiessglanz- 
ocher^ llaus. Handb. b. i. s. 339. id- Hoff. b. iv. s. 124. — 
Aiitimonial Ochre, Aikin, p. 125. 

External Characters. 

Its colour is straw-yellow, of different degrees of inten- 
sity, which inclines on the one side into yellowish-grey, on 
the other into yellowish-brown. 

It sometimes occurs massive, and disseminated, but ge- 
nerally incrusting crystals of grey antimony. 

It is dull or glimmering. 

The fracture is small-grained uneven or earthy. 

It is soft, passing into very soft. 

It is rather brittle, and easily frangible. 


2 


Chemkal 
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Chemical Charciciers. 

Before the l)lo\vpipe, on charcoal, it becomes white, and 
evaporates without melting. With borax, it intumesccs, 
and is partly reduced to the metallic state. 

Geognostic and Geographic Situations. 

It occurs always in veins, and accompanied with grey 
antimony, and sometimes with red antimony. 

It is found at Dublowitz, near Sal tschaw in Bohemia; 
Telkebanya in Hungary ; Toplitz in Transylvania ; 
Braunsdorf, in the kingdom of Saxony ; on tlie Sonnen- 
berg, near Mittersill in Salzburg ; and in Siberia. 

Ohservaticnis. 

It nearly resembles bismuth-glance in external charac- 
ters, but is readily distinguished from it by its accompany- 
ing minerals. 


Nickclifcroiis Grey Antimony. 

Antimoinc sulphure nickc^ifere, Hauy. 

Id. Lucas y t. ii. p. 471. Id. Fauqueliny Annal. du Mus. t. xix. 
p. 52. — Spiessglanzkies, Haus. Handb. b. i. s. 1 92 .— Nickel 
Antimonerz, John, in Sewheigger’s Journal for 1814. 

External Characters. 

Its colour is steel-grey, which passes on the one side in- 
to lead-grey, on the other into tin-white, and is tarnished 
with tempered-steel colours. 


It 



404 CEN. 8. ANTIMONr-GLANCE. [cL 3. METAt. Ml)f. 

It occurs massive and disseminated. 

It is shining and glistening. 

It has a double rectangular cleavage^ 

The fragments are cubical. 

It is harder than grey antimony^ 

It is brittle. 

It is easily frangible. 

Specific gravity, 5.65 — 6.546, Strohmeycr ; 6.0^0-—" 
6.833, Ullmaiu 

Chemical Characters. 

On exposure to the blowpipe, it melts, emits a white va- 
pour, having the smell of arsenic, part of which remains 
attached to the charcoal, to which it communicates a yel- 
low colour. In proportion as the vapours arc exhaled, the 
fusibility is diminished, until the remaining portion becomes 
infusible : the infusible portion appears as a small white 
easily frangible button, which proves that at least two me- 
tals enter into the composition of this ore. 

It is partly soluble in nitric acid, to which it communi- 
cates a green colour, and deposites a white jiowder. It is 
almost entirely dissolved in muriatic acid. — Vauqiiclin. 

Constituent Parts. 

It is composed of Antimony, Nickel, Arsenic, Iron, 
Lead, and Sulphur : of these, the antimony is the most 
abundant, forming about half of the ore; the next in 
quantity is the nickel; arsenic the third; sulphur the fourth; 
iron the fifth ; and lead but in very small quantity. It is 
probable that the antimony and sulphur form a particular 
combination, the arsenic and nickel another, which is me- 
^ chanically 
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chanically mixed with the first, and that the lead and iron 
are combined with the sulphur.— 

According to John, it contains Antimony with Arsenic, 
61.68; Nickel, ' ^.83 ; Sulphur, 14.16; Silica Vith Sjl- 
ver and lead, 0.83 ; Trace of Iron. According to Stroll- 
meyer, 43.80 Antimony ; 36.60 Nickel ; 17-71 Sulphur ; 
1.89 Iron and Manganese. According to Ullman, 47.76 
Antimony; 25.23 Nickel; 11.75 Arsenic; 15.^6 Sul- 
phur. 


Geognostic and Geographic Situaticms. 

It occurs in veins near Freussberg, in the county of 
Sayn-Altenkirchen, in the principality of 'Nassau, along 
with sparry iron, galena or lead-glance, and copper-pyrites. 


C c 


Voi,. Ilf. 


Order V. 
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O^DEH V. BLENDE. 

Genus I. MANGANESE-BLENDE. 

Glan;^BIende, MoJis. 

Mangan-Blende, Werner. 

This genus contains but one. species, viz. Prismatic Man- 
ganese Blende. * Phosphate of Manganese. 

1, Prismatic Manganese Blende. 

Prismatischer Glanz-Blende, Mohs. 

Schwarzerz, Muller v. Beifhenstein, Phys. arb. d. eintr. Fr. i. 
Wien. 1. Jahrg. 2. Quart, s. 86. Id. Jleuss, b. ii. 4. s. 44G. 
— Braunsteinkies, Leonhard, Tabel. s. 70 — Manganglanz, 
Karsicn, Tabel. s. 72. — Manganese sulphur6, Haiiy, Tabl. 
p. 111. — Schwarzerz, Haus. Handb. b. i. s. 199* — Mangan- 
blende, Hoff. Ij. iv. s. I 97 . — Sulphuret of Manganese, Aikin^ 
p. 132. 


External Characters. 

Fts colour on the fresh fracture is iron-black, which aj)- 
proaches to dai'k steel-gi*ey ; but on exposure it becomes 
tarnished of a brownish-black colour. 

It occurs massive, disseminated : in distinct concretions, 
which arc coarse and small granular, and in which the sur- 
faces are marked with interrupted fortification-like streaks. 
It is sometimes crystallised ; . its primitive form is an 
oblique four-sided prism, ,the dimensions of which are un- 
known. The prism occurs variously modified by trunca- 
tion on the lateral edges. 


Its 
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Its lustre is splendent or shining, and semi-metallic. 

Its cleavage is prismatic, but is very imperfect. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is opaque. 

Its streak is of a greenish colour. 

It is harder than calcareous-spar, and sometimes as hard 
as fluor-spar. 

It is intermediate between sectile and imperfectly brittle, 
and is easily frangible. 

S{)ecific gravity, 3.9, 4.0, Molis ; 3.95, Klaproth, 
Chemical Characters, 

Before the blowpipe, it gives out sulphur, and tinges 
borax violet-blue. 


Constituent Parts, 


Oxide of Manganese, 

82.00 

85 

Sulphur, 

11.50 

15 

Carbonic Acid, 

5.00 



98 

100 


Klaproth^ Beit. b. iii. Vauquelin^ Annal. 
s. 4^. d. Mus. vi. s. 405. 

Geognostic and Geographic Situations, 

It is found in Cornwall ; and at Nagyag in Transylva- 
nia, along with ores of tellurium, blende, copper-pyrites, 
compact red manganese, and brown-spar. 

Observations, 

1. It is easily distinguished from all metalliferous mine- 
rals, having the same colour, by its greenish grey streak, 

C c 2 It 
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It is most nearly allied to Black Blende^ but is readily dis- 
tinguished by its streak, and the form of‘ its crystals. 

2* It has been described under the following names, 
Schwarzerz, Braunsteinkies, Magnesiumkies, Braunstein- 
blende, and Manganglanz. 


Phosphate of Manganese. 

Eisenpecherz, Wenner. 

Fer phosphate. Brock, t. ii. p. 533. — Manganese phosphate^ 
Brong, i, ii. p. 112.— Phosphormangan, KarstenyTahel. s. 72- 
—Manganese phosphate ferrifere, Hauy, Tabl. p. 1 1 1 . — Trip-' 
lit, Haus. Handb. b. iii. s. 1079-^ — Eisenpecherz, Hoff. b. iii. 
s. 30(k— -Phospliate of Manganese, Aikta, p. 133. 

^ . Exteimal Characters. 

Its colour is hrowmsh-black, sometimes inclining to 
clove-brown. 

It occurs massive and disseminated. 

Internally it ^s shining, glistening, or glimmering, and 
the lustre is resinous, inclining to adamantine. 

Its cleavage is imperfect, and appears to be in the direc- 
rion of the lateral planes of a prism. 

The fracture is imperfect, and flat conchoidal. 

It is opaque in the mass, but semi-transparent in splin- 
ters. 

«It scratches glass. 

Its streak is yellowish-grey. 

It is brittle and easily frangible. 

Specific gravity, 3.4890, VanqueUn. 3.767, 3.775, Vlt^ 
mamy 3.731, Karsten. 3.562, BreithasipL 


Chemical 
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Chemical Charcu:lcrs. 

It is readily fusible before the blowpipe into a black 
enamel. 


Constituent Parts. 


Oxide of Manganese, 

42 

Oxide of Iron, 

81 

Phosphoric Acid, 

27 


100 


Vauqttdinj Journ. d. Min. N. 61. p. 299. 

Gcogtwstic aaid Geographic Sitimtiom. 

It occurs in a coarse granular granite at Limoges in 
France ; and it is said also in Pennsylvania 


Genus II.-~ZINC-BLENDE or GARNET- 
BLENDE 

Granat-Blende, Mohs. 

This ^nus contains one spedes, viz. Dodecahedral Zinc- 
Blende! 


1. Dodecahedral 


• This genus is by Mohs named GarneUBlendc^ on account of its re- 
semblance to garnet : throughout the present system, it is in general simply 
named Blende. 


410 


GEK. 2. ZINC-BLENDE. 


[CL.S. METAL. MIN* 


1. Dodecahedral Zinc-Blende. 

Dodecaedrischer Granat-Blende, Mohs, 

Blende, Werner, 

This species is divided into three subspecies, viz. Y ellow 
Zinc-Blende, Brown Zinc-Blende, and Black Zinc-Blende. 


First Subspecies, 

Yellow Zinc- Blende. 

Gclbe Blende, Werner, 

Id, Wem, Pabst. b. i. s. 188. Id, Wid, s. 898. — Yellow Blende, 
Kirw, vol. ii. p. 238. — Gclb Blende, Emm, b. ii. s. 443. — La 
Blende jaune, Broch. t. ii. p. 350. — Gelbc Blende, Reuss, 
b. iv. s. 326. Id, Lud, b. i. s. 273. Id. Stick. 2ter th. s, 36?. 
Id. Bert, s. 464. Id. Mohs, h. iii. s. 557* Id. Leonhard, Tabel. 
s. 74. — Zinc sulphure jaune, Brong. t. ii. p. 141. — Gelbe 
Blende, Karstenf Tabel. s. 70. Id. Haus. Handb. b. i. s. 232. 
Id. Hoff', b. iv. s. 74, — Phosphorescent Blende, Aikin, p. 118. 

External Characters, # 

It exhibits the following series of colours : asparagus and 
oil green, seldom sulphur-yellow, most frequently wax- 
yellow, which sometimes passes into yellowish-grey, then 
into lemon, honey, and orange yellow, aurora and hyacintli 
red, into pale reddish brown, which forms the transition in- 
to brown blende. All these colours incline more or less to 
green. 

It occurs usually mqssive, disseminated, in granular 

concretions. 
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[Subap* 1. Yellom Zinc^Blcnde, 

concretions, and crystallised in octahedrons, rhomboidal 
d(xlecahedrons, and in twin crystals. * 

The crystals are middle-sized and small, seldom single, 
generally in druses, but usually so much grown together, 
that it is difficult to determine their figure. 

The crystals have a smooth surface. 

Externally and internally it is shining and splendent, 
and the lustre is adamantine, inclining to resinous. 

The cleavage is dodecahedral, that is, it is sixfold, and 
the l()lia are parallel with the sides of the dodecahedron. 

The fragments are dodecahedral, but on account of the 
distinct concretions can seldom be obtained perfect, and arc 
therefore most commonly indeterminate angular, and sharp- 

It is usually only translucent, but the lighter coloured 
varieties are semitransparent, inclining to transparent. 

It refracts single. 

It yields a yellowish-grey or yellowish-white streak. 

It is harder than calcareous-spar, and even as hard as 
fluor-spar." 

It is brittle, and easily fi’angible. 

Specific gravity, 4.0, 4}.2,Moks; 4.044 to 4.048, GelkH; 
4.067, Kirwan; 4.103, Karden, 

Physical Character'. 

It becomes phosphorescent by friction ; and, according 
to Bergmann, as powerfully under water as in the air. 

Chemical Characters, 

It decrepitates before the blowpipe, becomes grey, but is 
infusible either alone or wIth*borax. 



Constituent 
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Constituent Parts. 


Yellow Blende from Sdmrfenl^erg. 


Zinc, - 64 

Sulphur, - 20 

Iron, - 6 

Fluoric Acid, - 4 

Silica, - I 

Water, - 6 


100 

Bergmann^ Opuscul. 
t. ii. p. 345. 


62.Q 

34.0 

1.5 


97.5“ 

Gueniveau^ Journ. 
des Mines, N. 126. 


Geognostic Situation, 

It occurs in veins in primitive, transition, and floetz 
rocks, \^here it is generally associated with galena or lead-? 
glance. ’ ’ 


Geographic Situation, 

It occurs along with galena or lead-glancc, copper^ 
pyrites, copper-green, red cobalt, and heavy-spar, in veins 
that traverse quartz- rock, at Clifton Mine, near Tyndrum 
in Perthshire ; also in* Flintshire. Very beautiful speci- 
mens are met with at Ratieborziz in Bo}iemia, where it is 
associated with galena or leadrglance, grey copper, iron- 
pyrites, brown-spar, and quartz ; and sometimes also with 
native silver, silver-glance or red silver. It is also found 
at Scharfenberg in Saxony; Rammelsberg in the Hartz, in 
veins in transition rocks. The green varieties are found at 
Gumerud in Norway, associated with galena or lead-glance, 
smalt-blue apatite, in transition rocks ; and it is accompa- 
nied with manganese-blende and red manganese, at Nagyag 
in Transylvania. 


Observations. 
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[Svhsp. 2. Brown ZinC'^Blende ^ — Ist Kind^ Foliated Brown Zinc^Blende* 

Observations* 

It is characterised by its colour, strong adamantine lustre, 
and high degree of transparency ; the reddish varieties arC 
distinguished from Red Silver and from Cinnabar^ by their 
distinct cleavage, supirior hardness, and inferior weight. 


Second Subspecies* 

Brown Zinc-Blende, 

Braun Blende, Werner. 

This subspecies is divided into two kinds, viz. Folia- 
ted Brown Zinc-Blende, and Fibrous Brown Zinc-Blende. 

First Kind. 

Foliated Brown Zinc-Blende. 

Blattrige Braune Blende, Werner, 

Id. Werner, Pabst. b. i. s, 191« Id. Wid. a. 896 . — Brown Blende, 
Kirtv. vol. ii. p. 239- — Braune Blende, Emm. b. ii. s. 447. — La 
Blende brune. Brock, t ii. p. 353. — ^Braune Blende, Reuss, 
b. iv. s. 330. Id. Ltid. b. i. s. 274. Id. Suck. 2ter th. s. 369 . 
Id. Bert. s. 46d. Id. Mohs, b. iii. s. 564. Id. Leonhard, 
Tabel. s, 74. — Zinc sulphure brun, Brong. t. ii. p. 141. — 
Braune Blende, Karsten, Tabel. s. 70. Id. Haus, Handb. 
b. i. s. 231.— Blattrige Braune Blende, Hoff. b. iv. s. 73. 

Eoctemal Characters. 

Its principal colour is reddish-brown, which passes on 
the one side into hyacinth-red and yellowish-brown, and on 
the otlier into blackish-brown, and rarely into clove^^brown. 

It 
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It is sometimes tarnished with variegated colours. 

It occurs usually massive, and disseminated, also in gra- 
nular distinct concretions, vaiying in magnitude from large 
to extremely fine granular ; often crystallised : 

1, Rhomboidal dodecahedron, which may be viewed as 
the fundamental or primitiv# figure. It is either 
perfect or truncated on the alternate lateral edges 
and angles, with triangular planes. 

2 Octahedron, which is sometimes elongated, and is 
either perfect, truncated on the edges or angles, 
or on both at once ; and sometimes bevelled on the 
edges. 

3. Tetrahedron, which is either perfect or truncated on 

the angles. 

4. Acicular crystals. 

The crystals are sm^ll, very small, and middle-sized. 
Their lateral planes are generally convex. 

Externally it is drusy and shining. 

Internally it alternates from specular splendent to fee- 
bly glimmering, and the lustre is intermediate l)etween 
pearly and adamantine. 

The cleavage is sixfold or tessular. 

It is more or less translucent, commonly strongly trans- 
lucent on the edges. The extremely fine granular variety 
is opaque. The large and coarse granular varieties arc 
translucent, sometimes bordering on perfect transparent. 

It yields a yellowish-brown streak. 

In other characters, agrees with the preceding. 

Specific gravity 4.048, GelUrL 


Constitumt 
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\Sii^8<p» % Brown Zinc»Blc7tde,^^l8t Kind^ Foliated Brown ZincmBlende, 



Constituent Parts, 



From Sahiberg. 

Allonheads, Northum- 
berland. 

Zinc, 

44 

Zinc, 

58.8 

Iron, 

- 1 

Sulphur, 

- 23.5 

Sulphur, 

- 17 

Iron, 

8.4 

Silica, 

- 24 

Silica, 

7.0 

Alumina, 

- 5 


— 

Water, 

5 

100 


97.7 

Dr Thomson. 


Bergmann^ Opusc. t. ii. p. 332. 

Blende, like all other ores, often contains what, chemi- 
cally considered, may be viewed as accidental ingredients ; 
thus the blende of Prizbram freqviently contains silver; 
and that from Nagyag, manganese*, lead, arsenic, and auri^ 
ferous silver. 


Geognostic Situation, 

It occurs principally in veins and beds, in primitive and 
transition rocks ; seldomer in secondary or floetz rocks. It 
is associated with ores of different kinds, such as galena or 
lead-glance, copper-pyrites, iron-pyrites, grey copper^ and 
black silver-ore. 


Geographic Situation, 

It occurs in the Clifton lead-mine near Tyndrum in 
Perthshire ; in small veins along with galena, in the coal- 
fields around Edinburgh ; at Cumberhead in Lanarkshire, 
along with galena or lead-glance ; at Leadhills it is asso- 
ciated with galena, white lead-spar, sulphate of* lead, spar- 
ry 
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ry iron, iron-pyrites, brown hematite, blue copper, electric 
calamine, and wad ; the vein-stones are quartz, lamellar 
heavy-spar, calcareous-spar, brown-rspar, and mountain- 
<!ork. It is met with in all the lead-mines in England and 
Wales. On tlie Continent of Europe it forms a constant 
attendant of galena or lead-glance, ^whether it occurs in 
veins or beds; and it mmntaiitl the same relation in the 
lead-mines of Asia, Africa and America. 


Second Kind, 

Fibrous Brown Zinc-Blende. 

Fasrige Braune Blende, Werner. 

Hcpatisches Zinkerz, WiSemann, Min. s. 906.—- Zink sulphure 
compacte, Brock, t. ii. p. 359* — Schaalenblende, Reuss, h. iv. 
s. 342. Id. Karsten, Tabel. s. 70 . Id, Haus. Handb. b. i. 
s. 233. — ^Fasrige & Strahlige Braune Blende* b. iv. 

s. 83, 84. — Fibrous Blende, Aikm, p. 119* 

Eqiternal CJiaracters. 

Its colour is dark reddish-brown, which passes some- 
timea^ into yellowish, seldom into clove brown. 

It occurs massive and reniform ; also in distinct concre- 
tions, which are scopiform and stellular fibrous or radiated, 
and collected into others, which are granular, and these 
again traversed by curved lamellar concretions, bent in 
the direction of the external surface. 

It is glistening, passing into strongly glimmering, and 
the lustre is resinous, inclining to pearly. 


It 
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2. Bramn Zinc^Bltndc^ — td Kind^ Fibirntt Brown Zinc^Blendc* 

It is opaque, or very feebly translucent on the edges. 

In other characters it agrees with foliated brown blende. 

Constifuenf Parts. 

From the BreisgaiL 


Zinc, • - - - 62 

Iron, - ... - 3 

Lead, • . - - 5 

Arsenic, .... - 1 

Sulphur, . ‘ « « - 21 

Alumina, - - *. - 2 

Water, 4 

98 


Hechty in Joum. d. Min. t. xlix. N. 13. 

Geognostic and Geographic Sitimtions. 

It occurs in Huel Unity copper-mine in Cornwall, in 
small masses, incrusting copper-pyrites, and is sometimes 
itself cof ered with sparry-iron ; and along with galena and 
iron pyrites at Geroldsbeck in the Breisgi^ia, and Raibel in 
Carindiia. 


Observations. 

1. It bears a considerable resemblance to fibrous brown 
iron-ore, from which it is principally distinguished by its 
resinous lustre, and its accompanying minerals. 

2. The lamellar variety is described under the name 
Schaalenblende. 


Third 
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Third Subspecies. 

Black Zinc-Blende. 

Schwarze Blende, Wenur. 

Id. Werner, Pabst. b. i. s. IQS. Id. Wid. fe. 8.93. — Black Blende, 
Kinv. vol. ii, p. 241.— Schwarze Blende, Emm. b. ii. s. 451. — 
La Blende noire. Brock, t. ii. p. 357* — Schwarze Blende, 
Reuss, b. iv. s. 337* Id. Lud. b. i. s. 275. Id. Suck. 2 ter th, 
s. 371* Id. Bert. s. 467* Id. Mohs, b. iii. s. 575. Id. Lemi- 
hard, Tabel. s. 74. — Zinc sulphure . noir, Brvng. t. ii. p. 141. 
—Schwarze Blende, Karsteri, Tabel. s. 70. Id. Haus. Handb. 
b. i. s. 230. Id. Hoff. b. iv. s. 86. 

External Character's. 

Its colour is intermediate between greyish and velvet 
black ; it is rarely of a blood-red colour. It is sometimes 
tarnished with variegated colours. 

It occurs massive, disseminated, in granular distinct 
conci*etions, andP crystallised in the same figures as brovm 
bl^de. 

The crystals are small ; and so much grown together, 
that it is very difficult to ascertain their figure. 

Internally it is shining, sometimes splendent, and the 
lustre is adamantine, inclining to metallic. 

The cleavage is the same as in the other subspecies, but 
much less distinct. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is almost always opaque, excepting the blood-red 
variety, which is translucent on the edges and angles. 

2 The 
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[Subap, 3. Black Zinc»Blcnde» 

The Streak is dark yellowish-brown. 

Its other characters agree with the preceding. 

Specific gravity, 4.1665, Brissm ; auriferous from Nag- 
yag, according to Von MuUer ; 4.085,-4.108, Brext^ 
liaupt 

* 

Constitxient Parts. 


From Danemora. * BowaUon. 


Zinc, 

45 

62 

Oxide of Zinc, 53 

Iron, 

9 

8 

Iron, - 12 

Lead, 

6 

- 

Arsenic, - 5 

Arsenic, 

- 1 

- 

Sulphur, - 26 

Copper, 

- 

4 

Water, - 4 

Sulphur, 

- 29 

26 

— 

Silica, 

4 

6 

100 

Water, 

6 

4 

LampadiuSy Handb. 


— — 

— 

z. Chem. Annal. 


100 

100 

d. Min. s. 282. 


Bers^man. Opuscul. t. iv. 

p. 329. 


The black blende from Nagyag, besides zinc, iron, and 
manganese, contains a portion of aifriferous silver. The 
lead and co]^er obtained from blende by Bergman, were 
probably derived from very minutely mixed galena or 
lead-glance and copper-pyrites, and the silica from the 
vein-stone. In the Freyberg mining district, some varie- 
ties of blende, named Vergldste Blende^ contain a small 
portion of silver. 

Geognostic Situation. 

It occurs in veins in gneiss, seldomer in grey wacke. 
It is generally accompanied with copper-pyrites, arsenical- 

pyrites. 
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pyrites, iron-pyrites, magnetic iron^re, red silver, white 
silver, and galena. It is rarely associated with brown 
blende. Its accompanying vein-stdnes are calcareous-spar, 
brown-spar, and rarely asbestous actynolite^ and garnet. 

Geographj^ Situation. 

It occurs in Sweden, Saxony, Silesia, Hungary, Tran- 
sylvania, and in Mexico. 

Uses of the Species ^ 

This ore is valued on account of the zinc which it af- 
fords. In order to obtain that metal from it, it is first 
roasted, to drive off the sulphur, and then ground with 
charcoal, and exposed to heat in a crucible, when the me- 
tal is reduced, and sublimes into a lute, so placed as to 
Convey it into water, when it condenses in small drops. 

Observations on the Species. 

1. It is distinguished from Tinstone^ by its inferior 
hardness: from^ Galena or LealLGlance., by its grey-co- 
loured dull streak ; and it is distinguished from most other 
substances which it itesembles, by exhaling a sulphureous 
odour, when either triturated in a mortar, of thrown into 
an acid. 

2. Of all the subspecies, the brown is the most frequent 
and abundant. 

3. Blende is named Black Juek by the miners in Eng- 
land ; and is also known under the name Pseudo-galena. 


3 


Genus HI. 
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Geots III.— antimony-blende. 

Nadel-Blende, Mohs. 

This genus contains one speoils, viz. Prismatic Anti- 
mony-Blende. 

1. Prismatic Antiniony-Blendc, or Red Antimony. 
Prismatische Nqdel-Blende, Mohs. 
Rothspiesglaserz, Wemer. 

This species is subdivided into two subspecies, viz. Com- 
mon Antirnony-Blcnde, and Tinder Antimony-Blende. 

First Subspecies. 

Common Antimony-Blende, or Common Red An- 
timony. 

Geniflnes Rothspiesglasetz, Werner. 

Minera Antimotiii colorata, WaU. t. ii. p. 199* — Roth-spiesglas- 
erz, Werner, Pabst. b. i. s. 202. Id. Wid. s. 918. — Red. Anti- 
monial ore, Kirw. vol.«ii. p. 250. — Rothspiesglaserz, Emm. 
b. ii. s. 477- — Antimoine rougeatre, mineralise le Soufre, 
Lam. t. i. p. S43. — Antimoine hydro-sulphure, Hauy, t. iv. 
p. 276. — L* Antimoine rouge, iBroch, t. ii. p. 379- — Rothspies- 
glanzerz, Ileuss, b. iv. s. 379* Id. Lvd. b. i. s. 281. Id. Suck. 
2ter th. s. 390. Id. Bert. s. 480. Id. Mohs, b. iii. s. 706.— 
Antimoine hydro-sulphure, Lucas, p. 1 74. — Rothspiesglanz- 
erz, Leonhard, Tabel. s. 79 — ^Antimoine hydro-sulphure ca- 
pillaire, Brong. t. ii. p. 129- — Rothspiesglanzerz, Karslen, 
VoL. III. D d TabeL 
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Tabel. s. 72. Id. Hans. s. 77. — Hydro-sulphuret of Antimo- 
ny, Kidy vol. ii. p. 202. — ^Antimoine hydro-sulphur^, Haily, 
Tabl. Pi l id.— jRoths^ieaglanzerz, Haus. Handb. b. !. s. 225. 

Gemeines Rothspiesglanzerz, Hoff. b. iv. s. 115. — Red 
Antimony, Aikifiy p. 124. 

ExiShGd Characters. 

Its colour is distinct cherry-red, and the surface has 
sometimes a tempered steel or columbine tarnish. 

It occurs massh^e, disseminated, in flakes; in granular 
distinct concretions ; and also crystallised. 

The primitive form is an oblique four-sided prism, the 
dimensions of which are unknown. 

The crystals are generally delicate capillary, and are 
variously aggregated, as scopiformly, stellularly, and pro- 
miscuous. 

Externally and internally it is shining, and the lustre is 
nearly adamantine. 

The cleavage is prismatic. 

The fragments are wedge-shaped and. splintery. 

It is opaque, c" translucent on the edges. 

The colour is not changed in the streak. 

It is harder than talc, but not so hard as gypsum. 

It is rather brittle, and very easily frangible. 

Specific gravity 4.5, 4.6, Mohs. 

Chemical Character fi. 

It melts and evaporates before the blowpipe, giving out 
a. sulphureous odour. 


ConstUnmt 
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Constituent Parts, 

iFrom the mine called Neue Hoffnung Gottes at Brauns- 
dorf : 

Antimony, - 67.50 

Oxygen, - 10.80 

Sulphur, - 19.70 

98.00 

Klaproth^ Beit. b. hi. s. 182. 

Geognostic Situation, 

This rare mineral occurs iri veins, in primitive rocks, 
generally along with native antimony, grey antimony, and 
ores of arsenic, and these are associated with quartz, iron- 
pyrites, and calcareous-spar. 

Geographic Situation, 

It occurs at Braunsdorf in Saxony ; Allemont in France; 
in Tuscany ; at Malaczka in Hungary ; and Felsobanya in 
Transylvania. 


Observations, 

1. The cherry-red colour, aclcular, variously aggrega- 
ted crystals, and lustre, are the principal characters of this 
mineral ; it is distinguished from Red Silver and Red Cop- 
per-ore by its colour, fracture, and inferior specific gravity. 

2. It has been described under the name NatHrllchcr 
Mineral Kermes, 


Dd 2 


Second 



484 GEK^ 8« AIKTIMOKT-BLENDE. [CL* S. METAL. MIM. 


Second Std)8pecle$. 

Tinder Antimony-Blende- 
Zundererz, Wemer, 

Zutidererz^ tteUes, b. iii. s. 382 . Id. Leonhard^ Tabel. s. 79* 
Id. Karsten, Tabel. s. Id. Hans. Handb. b. i. a. 22G.r 
Id. Hoff. b. iv. s. 117- 

EiCtemdl Characters. 

Its colour is muddy chefry-red. 

It occurs in very delicate flexible tinder-like lea'^es^ 
which have sometimes a promiscuous fibrous texture- 
Its lustre is feebly glimmering. 

It is opaque. 

It becomes shining in the streak. 

It is friable. 

It is sectile and flexible# 

It is easily frangible. 

i 

Chemical Characters. 

« 

Before the blowpipe, the antimony, lead and sulpluiry 
evaporate, and colour the charcoal white and yellow ; 
the residuum fnelts into a black magnetic slag. 

Constituent Safts. 

According to an analysis by Link, this ore appears to 
contain in 100 parts, 33 of Oxide of Antimony, 40 of 
Oxide of Iron, 16 of Lead, and 4 of Sulphur. It also 
contains a portion of Silver.— Vid. N. Joum. de Chem. 
V. s. 461. 


Geognostic 
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Geognostic and Geographic Situations. 

It occurs principally in the mines named Carolina and 
Dorothea at Clausthal, where it is associated with crjs^- 
tak of quartz, calcareous^spar, and lead-glance. 

Use. 

Jt is considered as an ore of ^ver in the districts 
where it occurs. 


Observations. 

It is named Tinder Antimony-Blende, from the leaves, 
which resemble in form and general aspect the substance 
named Tinder, 


Genus IV.— RUBY-BLENDE. 
Rubin-Blende, Mohs. 

This genus contains two q;>ecies, \iz. Rhomboidal Ruby- 
Blende, and Frismato-rhomboidal Ruby«Blende. 

1. Rhomboidal Roby-^Blende, or Red Silver. 

Bhomboedrische Rubin-Blende, Mc^. 

This species is divided into two subspecies, viz. Dark 
Red Silver and Light Bad Silver. * Bed.Zinc. 


First 
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First Subspecies. 

Dark Red Silver. 

Duiikles Rotbgiltigerz, WtTcner. 

Jd. Wefuevy Pabst. b. i, s. 45. Id. Wid. s. 703?— Dark red Silver- 
ore, Kirw. vol. ii. p. ^123. — Dunkles Rothgiltigerz, Estner, 
b. iii. s. 410. Id* Emm. b. ii. s. 185. — ^L'Argent rouge fonce, 
Eroch. t. ii. p. 143. — ^Argent antimonie sulphure, Hauy, t. iii. 
p. 402,-416. — Dunkles Rothgiltigerz, Reuss, b. iii. s. 358. 
Id. Lud. b. i. s. 215. Id. /SmcAt. 2ter th. s. 153. Id. Bert. 
s. 372. Id. Mohs, b.'iii. s. l68. Id. Leonhard, Tabel. s. 55. 
— ^Argent rouge sombre, Brong. t. i. p. 254. — Dunkles Roth- 
giltigerz, Karsten, Tabel. s. 60. Id. Haus. s. 77* — ^Antimo- 
niated Sulphuret of Silver, Kid, vol. ii. p. 89* — Argent anti- 
moni^ sulphure rouge, obscur, Hauy, Tabl. p. 76. — Dunkles 
Rothgiltigerz, Haus. Handb.* b. i. s. 221. Id. Hoff. b. iii. 
6. 68. — Red or ruby Silver, Aikin, p. 79- 

External Characters. 

Its colour is intermediate between cochineal-red fuid dark 
lead-grey, which sometimes passes into blackish lead-grey, 
and even inclines to iron-black. 

It occurs massive, disseminated, in membranes ; and crys- 
tallized. 

Its pripnitiv^ figure is a rhomboid of 109® 28^; and the 
following are the secondary figures ; 

1^ Equiangular six-sided prism, which is either perfect, 
or truncated on tlie terminal edges and angles, or 
on the alternate lateral edges. 

2. Equiangular six-sided prism, flatly acuminated with 

three 
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three planes, which are set on. tlie alternate lateral 
planes. Sometimes the summit and the edges of 
the acumination are truncated. 

3. Equiangular six-sided priwn, very flatly acuminated 

with six planes, whic|| |re set on the lateral pl^es. 
The summits of the«cuminations are sometimes so 
deeply tiuncated, that- the acuminating planes be- 
come truncations on the terminal edges. 

4. The preceding figure, in which the six planed acu- 

mination is again acuminated with three planes, 
which are set on the alternate lateral edges of the 
first acumination. 

5. Equiangular double six-sided pyramid, flatly acu- 

minated with six planes, which are set on thj late- 
ral planes. 

The crystals are sometimes acicular and capillary, and 
ar^e middle-sized, small, and very small. 

The surface of the crystals is generally smooth, and 
rarely transversely streaked. 

Externally it alternates from shining to splendent, and 
the lustre is semi-metallic or adamantine. 

Internally it alternates firom shining to glimmering, and 
has sometimes an adamantine, sometimes a semi-metallic 
lustr^ 

Thfe cleavage is rhomboidal. 

The fracture of the massive and other similar varf^es is 
usually coarse and fine-grained uneven ; that of the crys- 
tallised varieties imperfect and small conchoidaL 

The fragments are indeterminate angular, and blunt- 
edged. 

The massive varieties are opaque ; those which are crys- 
tallised 
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tallizedi Bcmi-transpiyrent, passing into transparent, and some 
iimeiii only translucent^ 

The streak is cochlDieal-red, and the lustre unchanged. 

It is harder than gyps^pi, but not so hard as ^calcareous- 

Itfs ^ptilc, but not in so high a degr^ as brittle silver- 
glance. 

It i^easily franpble ; more casijy frangible than brittle 
silver-gfence. 

Specific gravity, 5.2, 5.7, Molts. 5.608, 5.684, Gellcrt, 
5.5667 f Brisson. 


Chemical Characters. 

Before the blowpipe, it first decrepitates, then melts with 
a i^jight effervescence, and the disengagement of sulphu- 
reoife and antimonial yellow and white vapours, leaving 
behind a globule of silver, 

Constlttient Parts. 


Silver, - 

- 60.0 

Antifuony, 

20.3 

Sulphur, , 

14.7 

Oxygen, 

- . 5.0 


100.0 


Klaproth, Beit. b. 


Or, ai^ordihg to Thenard, 58.4 Oxide of Silva-; 23.5 
Oxide of Antimony ; and 16 of Sulphur. 

Geogmstlc Sitiiation. 

It occurs in veins in gneiss, micarslatc, porphyry, and 
grey-wacke, along with brittle silver-glance, white silver. 
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galena or lead-glance, iron-pyrites, sparfy iron, blend^^^op- 
per-pyrites, zeolite, cross-stone, cBlcar^us-spar, and brown- 
s2)ar. 

Geogy'aphk Sktuaiim, * 

Europe, — It was at one time met with in a erdST vein in 
Huel Duchy mine in Cornwall, associated with natiif^ sil- 
ver and black rilver. 6n the Continent of Eurc^, it is 
met with in the silver-mines of Kongsberg, already so often 
mentioned ; also in those of the Hailz, where it is some- 
times associated with galena or lead-glance, iron-pyrites, 
quartz, and calcareous-spar;* sometimes with galena or 
lead-glance, native arsenic, hejiatic pyrites, quartz, and dd- 
careous-spar : at Schemnitz, it is generally accompanied 
with brittle silver-glance : at Kremnitz, its accompanyifig 
minerals are brittle silver-glance,* iron and copper pyrites, 
brown-spar, qUB^tz, and amethyst, and sometimes silver- 
glance and giilena or l^d-glance : at Boitza in Transylvar- 
nia,** it occurs along with iron-pyrites, yellow blende, ga- 
lena or lead-glance, brittle silver-glance, brown-spar, com- 
mon quartz, and amethyst : at Joachimsthal in Bohemia, 
it is found imbedded in quartz, calcareous-spar, or hej^atic 
pyrites, and is accompanied with brittle silver-glance, and 
several other ores. 

America, — This ore forms a principal part of the ||p^lth 
of Sombrcrete, Cosala, and Zolaga, near Villalta, W the 
province of Oaxaca in Mexico. From this ore more than 
700,000 marcs of silver have been extrjfcted, in the famous 
mine of La Veta Negra, near Sombrerete, in the space of 
from five to six months. It is affirmed, that the mine 
which produced this enormous quantity of metal, the great- 
est 
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est was ever yielded by any vein on the same point 

of ils mass, was not iiinety^ight feet in length 

Observations. 

Colour, form, "lustre, ted streak, and inferior specific 
gravityj/distinguish it from brittle SU'^r^ghmce ; and its 
formjj^ fracture, want of distinct eoncrffions, and streak, 
distin|piish it from Dark Red Cinnabar. 


Second Subspecies. 

luiight Red Silver. 

Lichtes Rothgiltigerz, Weruer. 

Jd. Werner y Pabst. b. i. s. 52. Id, Wid. s. 706. — Light Red Sil- 
ver-ore, Kirw. vol. ii. p. 12^. — Lichtes Roth^iltigerz, Estner, 
b. iii. a. 426. Id, Emm, b. ii. s. 199* — L'Arj^nt rouge clair. 
Brock, t. ii. p. 147. — ^Argent antimonie sulphure rouge vif, 
Hcmy, t iii. p. 4101 — ^Lichtes Rothgiltigerz, Reuss, b. iii. 
s. 365, Id. Lua* b. i. s. 217- Id. Suck: 2ter th. s. 102. Id. 
Bert. s. 375. Id. Mojis, b. iii. s. 193. Id. Lconhardy Tabel. 
8. 55. Id. Karsten, Tabel.. s. 60. Id. Haus. s. 76. — ^Argent 
tntimonie sulphure rouge v^ Haiitf, Tabl. p. §5.— Lichtes 
Ranthgiltigerz, Haus. Handb. b. i. s. 221. Id. H(^. b. iii. 
s. *4. 


External Characters. 

Its colour is cochineal-red, which passes on the one side 
into a colour intermediate between cochineal-red and lead- 

grcy, 


* Humboldt*8 New Spain^ vol. iii. p. 155. Black’s translation. 
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grey, and on the other it approaches ta carmine-red. It 
has rarely a coluitibine tarnish# 

It occurs massive, disseminated, in membranes, small bo- 
tryoidal, and crystallised. 

Its crystallizations are nearly ■the same w-ith those of the 
preceding subspecfes ; but bf all the forms, the most fre- 
qucmt is the doubte six-sided pyramid. ^ 

The crystals are seldom middle-sized, usually small, and 
very small, and occur in druses. 

The surface of the crystals is usually smooth, sometimes 
streaked ; the streaks being longitudinal in the prisms, but 
oblique in the pyramids, and sometimes drusy. 

Externally the lustre is splendent, passing into shining. 

Internally it alternates from shining to glistening,*and 
has usually an adamantine lustre ; the varieties that incline 
to the foregoing subspecies have ^ semi-metallic lustre. 

The fracture is usually imperfect and small conchoidal, 
which sometimes passes into coarse and small-grained un- 
even. 

The fragments are rather sharp-edged. 

The massive varieties are generally translucent on the 
edges ; the crystallised usually trani^rent. 

The streak is aurora-red, passing into cochineal-red. 

Specific gravity, 5.443, G^ert ; 5.5886, Brissm; 5.592, 
Vavqudin, 


Chemical Characters, 

On Charcoal, before the blowpipe, it melts, blackens, and 
bums with a blue flame like sulphur, diffusing a white 
smoke, and a feeble garlic smell, and leaves a globule of 
nearly pure slver. — Vavquclin, 


Constituent 
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Constituent Parts, 


From the mine called 

Mine calHd Churpiinz 


Catharina Neufiing, 

Friedrich August, 


at i^idreasberg. 

near Freybeig. 

1st Analysis. 

2d Analysis. 

. Silver, 60.0 

62.00 

56.6748 

54.2713 

Antimony, S0.3 

18.50 

16.13 

16.3 

Sulphur, li.7 

14.45 * 

15.0666 

17.75 

Oxygen, 5.0 

5.05 

12.1286 

11.8487 

100.00 

100.0 

100 

100 

Klaproth, 

Klaproth, 

VaugueUn* 

Vaugueliiu 



From Johanngeorgenstadt. 

Oxide of Silver, 

56.4 

Silver, 

61.0 

Oxide of Antimony, 

2a5 

Antimony, 

19.0 

Sulphur, - 

16.0 

Sulphur, 

11.1 


— 

Sulphuric Add, 

7.0 


97.9 

Arsenic, 

2.9 


Thetutrd, 


101 


IsamgadiuM. 


Geogriostic Sitiiatiati, 

It occurs in veins, in the same species of rocks as the 
dark red subspecies, but is distinguished from it by its ac- 
companying minerals, y^hich are, native arsenic, red orpi- 
ment, nickel-pyrites, white cobalt, straight lamellar hea- 
vy-spar, calcareous-spar, and^uor-spar, and occasionally 
native silver, silver-glance, copper-pyrites, and small quan- 
tities of galena or lead-glance, iron-pyrites, and sparry 
iron. 


Geographic SitiLatum, 

Europe.^THm mineral occurs at Andreasberg in the 
Hartz, where it is accompani^ with native arsenic, quartz, 
and caIcareous-s|>ar ; in many of the mines in the king- 
dom 
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dom of Saxony, as at Kurprinz Friedrich-August at 
Gross-schema, along with native arsenic, andJamellar 
h^avy-spjlf; at Hitnelsfurt, along with native arsenic, cop- 
per-pyrites, heavy-spar, brown-spar, and quaxtz; at Jo- 
hanngeorgenstadt, with white cobalt, nickel-ochre, silver- 
glance, and iron-pyrites; at Marienberg, with white co- 
balt, naitve arsenic, galena or lead-glance, dark-red silver, 
iron-pyrites, heavy-spar, calcareous-spar, fluor-spar, spar- 
f)r-iron, and brown-spar ; at Schneeberg, with white cobalt, 
dark-red silver, copper-nickel, or nickel-pyrites, iron-pyrites, 
sparry iron, calcareous^spar, and quartz ; at Joachimsthal 
in Bohemia, it is accompanied with common silver-glance, 
brittle silver-glance, white cobalt, orpiment, copper-pyrites, 
sparry iron, brown-spar, calcareous-spar, heavy-spar, and 
hornstone ; at Markirchen in Alsace, along with native ar- 
senic, silver-glance, galena or lead-glance, copper-pyrites, 
browii-spar, calca.reous-spar, and quartz ; in the Sierra Mo- 
rena in Spain, along with arsenical silver, and calcareous- 
spar ; and at Schemnitz and Kremnitz in Hungary. 

America , — It is found In the mines of Guanaxuato, in 
Some veins, associated with native gold,^ common silver- 
glance, brittle silver-glance, copper grpen, blue copper, iron- 
pyrites, quartz, and calcareous-spar ; in others with native 
gold, galena or lead-glance, zinc-blende, copper-pyrites, 
iron-pyrites, and sparry iron. In the mining district of Por- 
co, in Potosi in Peru, it is accompanied with dark-red sil- 
ver, native silver, blende, iron-pyrites, and calcareous-spar. 

Uses. 

Both subspecies are smelted, on account of the silver they 
contain. The dark-red is considerably more productive 
than the light red. 


Observations. 
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Observations, 

1. Bed Silver, Onnabar, and Red Copper-ore, have se- 
veral characters in common : the following, however, suffi- 
jciently distinguish them from one another. 

Cinnabar has a specific gravity of 7*0, and is almost al- 
ways accompanied with native mercury and iron-ochre; 
whereas the specific gravity of Red Silver does not ex- 
ceed 5.7 ; and its accompanying fossils, as already mention- 
ed, are very different from those of cinnabar. 

Red Copper^e has a Specific grapity of 5.6, 6.0, and is 
usually accompanied with native copper, malachite, and 
brown iron-ochre,— characters that distinguish it sufficient- 
ly from Red Silver. ^ 

2. Red Silver has a slight resemblance to Copper-glance 
and Red Orpiment Copper-glance gives a blackish streak ; 
red orpiment an orange-yellow streak, and its s|)ecific gra- 
vity is only 3.2, — characters that distinguish them at once 
from Red Silver. 

31 TJie colour of the streak distinguishes the two sub- 
species from one^another : the dark-red affords a cochineal 
or brick-red coloured streak ; but the light-red an aurora- 
co^pured streak. 

4. The Light Red Silver, as already mentioned, occurs 
usjpally with native arsenic, and white cobalt, also with orpi- 
ment and heavy-spar; but the dark, on the contrary, with 
galena or lead-gltaice, white silver, brittle silver, quartz, 
calcareous-spar, and iron-pyntes. They are thus, by these 
geognoslic characters, well distinguished from one another. 

*5. In the Hartz and Hungary, dark red silver occurs 
frequently, the light red rarely. 


o 


2. Prismato- 
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1. Dark Rtd Cinnabar, 


2 . Prismato-rhombDidal Ruby-Blende or Cinnabar. 

Prismato-Rhomboedrische Rubin-Blende, Afohs. 

This species is divided into three subspecies, viz. Dark 
Red Cinnabar, Bright Red Cinnabar, and Hepatic Cin- 
nabar. 


F'irsi Subspecies, 

Dark Red Cinnabar. 

Dunkel-rother Zinnober, Werner, 

Minium, Plin. Hist, Nat, xxxiii, s. 38, (ed. Bip. 5. v. 204.)— 
Dunkel-rother Zinnober, Werner, Pabst. b. i. s. 8. Id. Wuf, 
8, 728. — Dark Red Cinnabar, Kirfd, vol. hi. p, 228. — Dunkel- 
rother Zinnober, Estner, b. hi. s. 29 ^. Id, Emm. b. ii. s. 144. 
— Le Cinnabre d'un rouge fonce, ou le Cinnabre commun. 
Brock, t. ii. p. 107« — Mercure sulphure, Haiiy, t. ih. p. 437* 
— Dunkel-rother Zinnober, Reuss, b. iii. s. 287- Id, Lud, b. i. 
s. 207* Id. Suck. 2 ^er th. s. 118. Id. Bert. %. 4S6, Id. Mohs, 
b. iii. s.* 76. Id. Leonhard, Tabel. s. ^2. — Mercure sulphur6 
compacte, Brong. t ii. p, 243. — Gemeiner Zinnober, Kars$tn, 
Tabel. s. 60. — Bliittriger Zinnober, & Dichter Zinnober, 
Hatts, s. 76. — Sulphuret of Quicksilver, Kid, vol, ii. p. 94.*^- 
Mercure sulphure couleur rouge fonce, Hauy, Tabl. p. 78.— 
Dunkel-rother Zinnober, Hat^, Handbv b. i. s. 214. Id. 
Hoff, b. iii. s. 27* — Cinnabar, Aikin, p. 82. 

External Characters, 

Its principal colour is perfect cochineal-red, which in 
some varieties inclines very much to lead-grey ; in others 
passes into carmine-red. 


Besides 
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Besides massive, disseminated, in blunt-cornered pieces, 
in flakes, dendritic, and in granular distinct concretions : 
it also occurs crystallized. Its primitive form appears to 
be a rhomboid, the dimensions of whi(ih are atill unknown. 
The fallowing are some of the secondary forms : 

1. Regular six-sided prism, sometimes flatly acuminat- 

ed with three planes, which are set on the alter- 
nate lateral planes. 

2. Rather acute rhomboid, truncated on the apices. 

When these truncating planes become so large as 
to assume the si^ of latera|||^lanes, a figure is form- 
ed, having an octahedral form. When the trun- 
cating planes become still larger, there is formed a 

8. Six-sided table, in which the terminal plariSs are set 
on obliquely. 

The crystals are small and very small ; occur in druses, 
on one another, side by side, and promiscuous. 

Externally the crystjj^s are splendent. 

Internally it alternates from shining to glimmering, and 
the is adamantine, ver^ng on semi-metallic. 

The cleavagu is in the direction of the sides of the six- 
sided prism. 

fThe fracture is sometimes fine-grained uneven, some- 
times even and conehoidal. 

The fragments are indeterminate angular, and blunt- 
edged* 

The massive varieties are opaque, or translucent on the 
edges ; the crystals are translucent, sometimes semi-trans- 
parent, and even ver^ng on transparent. 

It yields a scarlet-red shining streak. 

It is harder than gypsum, but not so hard as calcareous- 

«pi>r. 


3 


It 
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\Siib»p» 1 . Dark Red Cinnabar, 

It is sectile, and easily frangible. 

Specific gravity, 6.7, 8.2, Mohs ; Japan Cinnabar, 
7.710, Klaproth ; Almaden Cinnabar, 7.786, Kirwcm, 

Chemical Characters. 

Before the blowpipe, it melts, and is volatilised with a 
blue flame, and sulphureous odour. 


Constituent Parts. 



-M. 

iirapan. 

Neumarktel in Carniula. 

Mercury, 

84.50 

85.00 

Sulphur, 

14.75 

14.25 


99.25 

99.25 


Klaproth^ Beit. b. iv. s. 17. & 19. 

For Geognostic and Geographic Situations, see the fol*- 
lowing subspecies. 


Second Subspecies, 

Bright Red Cinn^ar 

Hochrotber Zinnober. 

Id^ Wem. Pabst. b. i. s. 11 . M Wid. s. 727. Id. Estner, b. iii. 
8. 297 . Id, Emm. b. ii. s. 146^ — Le Cinnabre d'un rouge vif, 
oil le Cinnabre fibreux. Brock, t. ii. p. 111. — Mercure sul- 
phiire rouge vif, Haiiy, t. iii. p. 440.— Lichtrother Zinnober, 
Beuss, b. iii. s. 29S . — Hochrother Zinnober, Lud. b. i. s. 208. 
Id. Moksj b. iii. s. 86. Id. Leonhard, Tabel. s. 52. — Mer- 
cure sulphure fibreux, Brong. t. ii. p. 243. — Zerreblicher 
VoL. III. E e Zinnober, 


It is also named Native Vermilion. 
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Zinnober, Karsten, Tabel. s. 60. — Erdiger Zinnober, Haus, 

5. 76, — Mercure siilphure couleur rouge vif, Hmy, Tabl. 
^ p. 78» — Lichtrother Zinnober, Haus, Handb. b. i. s. 215, 
Hochrother Zinnober, Hoff, b. iii. s. 31. 

External Clmracters. 

Its colour is bright scarlet-red, which sometimes inclines 
to carmine-red. 

It occurs massive, dii^jminated, in flakes, and somejtimes 
in very delicate fibrous Concretions*^ 

Internally it is glimmering and pearly. 

The fracture is earthy. 

The fragntents are indeterminate angular, and blunt - 
edged. 

It is opac]ue. 

The streak is shining. 

It soils. 

It is very soft, passing into friable. 

It is imperfectly sectile, and very easily frangible. 

Geognostic Situation. 

This mineral occurs in small quantities in beds and 
veins, in rocks of clay-slate, talc-slate, and chlorite-slate, 
and is associated with quartz, calcareous-spar, sparry iron, 
and with minuter portions of iron-pyrites, copper-pyrites, 
iron-glance or specular iron^re, and micaceous iron-ore; 
also in veins that traverse trap-porphyry, pitchstonc and 
hornstone porphyries, and alpine limestone, but most abun- 
dantly along with sandstone, slate-clay, &c. in the coal for- 
mation. 


Geographic 
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Geographic Sititatkyn. 

Europe , — It occurs in veins at Horzowitz in Bohemia, 
where it is associated vnth red, iron-ore, sparry iron, ga- 
lena or lead-glance, yellow blende, and straight lamellar 
heavy-spar; at Idria in the Fiiaul, in a coal formation ; 
at Bosenau in Upper Hungary, in clay-slate, chlorite-slate, 
and talc-slate ; in veins, along with ironstone, and ores of 
mercury, at Schemnitz and Kremnitz in Lower Hungary ; 
Tmnsylvania ; Carinthia ; Camiola ; Salzburg ; Tuscany ; 
Sicily ; in a coal foripation at Wolfstein and Morsfeld in 
the Palatinate; at Moschellandsberg and Stahlberg in 
Deux Fonts ; Allemont and Pellan 9 on in France ; at Al- 
maden in Spain, in a coal formation ; and in the neigh- 
bourhood of Conna in Portugal. 

Asia , — ISertschinsk and Terentui in Siberia; also in the 
peninsula of Taygonos, near the mouth of the river To- 
polefka in Kamtschatka ; and in i^apan. 

America , — ^Mines of cinnabar occur in different parts 
of New Spain. At Durasno, between Terra Neuva and 
San Luis de la Paz, cinnabar, mixeck with globules of 
mercury, forms a horizontal bed^ which •rests on por- 
phyry. This bed is covered with strata of slate-clay,, im- 
pregnated with nitrate of potash, which include a bed of 
slate-coal, and contain fragments of petrified vegetables. 
The cinnabar vein of San Juan de la Chica, is six, nine, 
and even sometimes twenty feet in width. It occurs in 
pitchstone-porphyry, which is disposed in globular and 
concentric lamellar concretions, of which the centre is 
occupied with hyalite. The cinnabar, and a little native 
mercury, are sometimes observed in the middle of the por- 
phyritic rock, at a very considerable distance from the vein. 
The cinnabar extracted from the veins of the mountain 

E e 2 del 
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del Fraile, near the Villa San Felipe, is found in por- 
phyry with a hornstone base, which is traversed by veins 
of tinstone. 

«lri thfe kingdom of new Granada, cinnabar occurs in 
three different places, namely, in the province of Antio- 
quia, in the Valle de Santa Rosa, east from the Rio 
Cauca ; in the mountain of Quindiu, in the pass of the 
central Cordillera, between Ibaque and Carthago, at the 
extremity of the ravine of Vermellon ; and lastly, in the 
province of Quito, between the village of Azogue and 
Cuenca. The cinnabar is not onlyrfouiid in round frag- 
ments, mixed with small grains of gold, in the alluvial 
soil with which the ravine de Vermellon, at the ftx^t of 
the table-land of Ibague Viejo, is filled : but they know 
the vein also from which the torrent appears to have de- 
tached these fragments, and which traverses the small ra- 
vine of Santa Anna. Near the village of Azogue, to the 
N.W. of Cuenca, the mercury is found, as in the depart- 
ment Mont Tonnerre, in a formation of qiiartzy sand- 
stone, with a clay base or cement. This sandstone is 
nearly 4592 feet in thickne.ss, and contains bituminous 
wood and mineral pitch. 

In Peru, cinnabar is found near Valdivui, in the pro- 
vince of Pataz, between the eastern bank of the Maranon 
and the missions of Guailillas; at the foot of the great 
Nevado de Pelagato, in the province of Conchucos, to 
the east of Santa ; near Huancavelica, in the intendancy 
of that name ; near Guaraz, in the province of Guailas ; 
and at the Baths of J esus, in the province of Guamalies ; 
to the south-east of Guacarachuco. The famous mine of 
Huancavelica, as to the state ot which so many false ideas 
have been disseminated, is in the mountain of Santa Bar- 
bara, to the south of the town of Huancavelica, at a hori- 
zontal 
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zontal distance of 7606 feet. The height of the town above 
the level of the sea is 12,308 feet. If we add to this the 
height of the mountain Santa Barbara above the level of 
Huancavelica, we shall find the absolute height of this 
mountain to be 14,506 feet. The cirihabar is found in the 
vicinity of this town, in two very different repositories, in 
beds, and in veins. In the great mine of Santa Barbara, 
the cinnabar is contained in a bed of sandstone, of up- 
wards of 1200 feet in thickness. This sandstone is ana- 
logous to that of the environs of Paris ; and the moun- 
tains of Aroma and Cascas, in Peru, resemble pure 
quartz. The quartz rock which contains the cinnabar, 
forms a bed in a limestone conglomerate, from which it 
is only separated by thin layers of slate-clay. This con- 
glomerate is covered with a fleetz limestone, and the frag- 
ments of compact limestone in the conglomerate seem to 
indicate, that the whole Inass (ff the mountain of Santa 
Barbara itself reposes on what is called Alpine Limestone. 
The cinnabar does not fill the whole qdartz bed of the 
great mine of Santa Barbara : it forms particular layers, 
and sometimes it is found in small veins,, that occasional- 
ly unite into stock-werlie. Hence, the metalliferous mass 
is only in general from 196 to 229 feet in bi'eadth. Na- 
tive mercury is very rare ; but the cinnabar is accompa- 
nied with red iron-ore, magnetic iron-ore, galena, and 
iron-pyrites, and also with calcareous-spar, sulphate of 
lime, and fibrous alum. The metalliferous bed, at great 
depths, contains a good deal of orpiment. Cinnabar is 
also found near to Sillacasa, in small veins which tra- 
verse the alpine limestone; but these veins, which are 
frequently full of calcedony, do not follow regular direc- 
tions: they cross each other, and form nests, often of* 
considerable magnitude. It is these veins that at present 

furnish 
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furnish all the mercury of Peru, the metalliferous bed of 
the great mine of Santa Barbara having been completely 
abandoned, owing to the works having fallen in ^ 

The most importftnt mercury mines at present in a 
state of activity are those near Almaden in Spain, which 
have been worked for upwards of ^000 years ; at Idria 
in the Fiiaul ; in the ci-devant Palatinate ; Deux Ponts ; 
and in Spanish America. 


Uses. 

It is the mineral From which the greatest quantity of the 
mercury of commerce is obtained. It is also used by the 
painter as a pigment ; but artificial cinnabar, on account 
of the purity and brightness of its colour, is preferred. It 
is also used for tinting wax of a red colour. 

Ohservatiom. 

1 . It is distinguished from Red Silver^ by its scarlet-red 
streak, and the red trace it affords on paper ; and also in 
being entirely volatilised when heated : From Red Orpi^ 
menty by the colour of ^ its streak, that of red-orpiment be- 
ing orange-yellow ; and from Red LeoA-Spanr^. also by the 
streak, that of the lead^re being lemon-yellow. 

2. It appears from Vitruvius, that the term Minium 
was derived ‘from the name of a river in Spfdn; and there 
are several passages in Pliny, which shew that the term 
minium was applied to a substance corresponding with 
our cinnabar. He says, that almost all the minium in 

use 


• Vide Black's Translation of Humboldt's New Spain, from which the 
above particulars in regard to the Spanish American mercury mines have 
been obtained. 
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use at Rome, came from Spain, and that the ore was sent 
over from Spain sealed. He also says, that those who 
were employed in reducing minium to powder, wore loose 
bladders over the face, lest they should inhale the dust ; 
the effects of which were very pernicious. This custom 
is also observed at the present d|y, by diose who are em- 
ployed for a length of time in triturating preparations of 
mercury *. 

. 8. The term Ciniwhar^ was originally applied to the 
drug commonly coJAeA Dr agorCs Bloody which is of a dull 
red colour : it was afterwards transferred to the ore of 
mercury now under consideration -f-. 

4. Sage, in the Journal de Physique for 1784, and 
Estner, in his Mineralogie, B, iii. 2. s. 314. describe a 
native red oxide of mercury found at Idria; but it has not 
been met with by succeeding naturalists. 

6. Baron Born, in his Catahgue rats. d. I Collect d. 
Mlk^ de Raab. t. ii. p. 394. describes a mineral under the 
name Cinnahre alcalin^ which is mentioned by Wideman, 
Estner, Reuss, and Hausmann, under the name Stmk 
Zinnober. The following description is given of it : 

Its colour is intermediate between* crimson-red and 
blood-red. It occurs massive, disseminated, in vesicles, 
and indistinctly crystallised. Internally the lustre is shin- 
ing and adamantine. The fracture is imperfect foliat- 
ed, inclining to radiated. It is translucent. It is soft. 
When triturated, it emits a hepatic smell. It is said to 
be sulphuret of mercury, combined with sulphureted hy- 
drogen. It is found at Idria, along with calcareous-spar, 
and iron-pyrites. 


Third 


* Kid’s Min. vol. ii. p. 95. 


t Ibid. 
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Third Subspecies, 

Hepatic Cinnabar. 

Quecksilber Lebererz, Werner. 

This subspecies contains two kinds, viz. Compact Hepa- 
tic Cinnabar, and Slaty Hepatic Cinnabar. 

First Kind, 

Compact Hepatic Cinnabar. 

Dichtes Quecksilber Lebererz, Werner, 

Id, Pabst. b. i. s. 8. — ^Compact Hepatic Mercurial-ore, 

Ktrw. vol. ii. p. 224. — Dichtes Quecksilber Lebererz, Estner^ 
b. iii. s. 281. Id. Emm.*h. ii. s. 140.-— Mine de Mercure he- 
patique. Brock, t ii. p. 104. — ^Dichtes Lebererz, Reuss, b. iii. 
s. 282. Id. Lud. b. i. s. 207. Id, Mohs, b. iii. s. 88.— Mer- 
cure sulphur^ hepatique, Brong. t. ii. jv 243.— Dichtes Le- 
bererz, Karsten, Tabel. s. 60. Id, Haus. s. 76.— Mecure sul- 
phur6 bituminifbre compacte, Hauy, Tabl. p. 78.— Dichtes 
Lebererz, Haus. Haivlb. b. i. s. 21 6 . — Dichtes Quecksilber 
Lebererz, Hq/f. b. iii. s. 33.— Hepatic Cinnabar, Aikin, p. 83. 

External Characters. 

Its colour is intermediate between dark cochineal-red 
and dark lead-grey. 

It occurs massive. 

Internally it is glimmering, and the lustre is semi-metal- 
lic. 

The fracture is even, and sometimes passes into fine or 
-small-grained uneven. 


The 
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The fragments are indeterminate angular, and rather 
sharp-edged. 

The streak is shining, and of a cochineal-red colour, in- 
clining to lead-grey. 

It is opaque. 

It is soft. 

It is sectile and easily frangible. 

Specific gravity, 7.186 to 7.352, Kirwan ; 7.100 Klap^ 
roth. 

Constituent Parts. 


Mercury, - - - 81.80 

Sulphur, - - - 13.75 

Carbon, . - - 2.30 

Silica, - - - - 0.65 

Alumina, - • - 0.55 

Oxide of Iron, i . 0.20 

Copper, - - - 0.02 

Water, - - - 0.73 


100 

Klapj'othf Beit. b. iv. s. 24. 


Second Kind. 

Slaty Mercurial Hepatic-Ore. 

Schiefriges Quecksilber Lebererz, Werner. 

Schiefriges Lebererz, Renss, b. iii. s. 284. Id. Lud* b. i. s. 207- 
Id. Mohs, b. iii. s. 89- Id. Karslen, Tabel. s. 60. Id, Haus. 
s. 76* — Mercure sulphure bitumine testace, Hatltf, Tabl. p. 78. 

— Kbmigcs 
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-«-K'6miges und Schaaliges Lebererz, Haus, Handb. b. i. 

s. 217*-*-Schiefriges Quecksilber Lebererz, Hoff, b. iii. s. 36. 

External Characters, 

Its colour is nearly the same with the preceding kind, 
but sometimes so dark that it inclines to black. 

It occurs massive and disseminated : seldom in roundish 
imbedded portions, and also in globular and concentric la- 
mellar concretions. 

The lustre of the principal fracture is shining, approach- 
ing to splendent ; that of the cross fracture is glimmering, 
and both have a semi-metallic lustre. 

The principal fracture is curved and thick slaty; the 
coarse fracture is even. 

The fragments are slaty. 

It is uncommonly easily frangible. 

The streak is cochineal-red,, inclining to brown. 

It is rather lighter than the compact kind. 

Geognostic Sitmtion, 

This mineral ficcurs in considerable masses in slate-clay 
and bituminous-shaler It is sometimes intermixed with 
cinnabar and iron-pyrites; and veins of native mercury 
and of cinnabar occasionally traverse it. Both kinds occur 
together. 


Geographic Situation, 

It occurs most abundantly in Idria : it is also met with 
at Almaden in Spmn, Nertschinsk in Siberia, and in Deux 
Fonts. 


Observations. 
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Observations. 

1 . This kind is characterised by its higher degree of 
lustre, slaty fracture, easier frangibility, and rather lowe/ 
specific gravity. 

S. The variety in globular and concentric lamellar con- 
cretions is named Corallenerz. 

3. When exposed for some time to the air, it acquires a 
silver-brown tint of colour : hence the name Hepatic or 
Liver-Ore given to it. 

4. It appears to contain more carbon than the compact 
kind. The two kinds appear to bear the same relation to 
each other that common alum-slate does to glossy alum- 
slate. 


* Red Zinc, or Red OKide of Zinc f . 

Red Oxide of Zinc, Bruce. 

Red Zinc-ore, Bruce* s American Mineralogical Journal, p. 96 . 
— CUavdatid^ s Min. p. 352. 

External Characters. 

Its colours are blood-red and aurora-red. 

It occurs massive, disseminated. 

Internally, on the fresh fracture it is shining; after long 
exposure to jhe air it becomes dull, and even covered with 
a pearly crust. 

It has a single cleavage. 

The fracture is conchoidal. 

It 


f This mineral is placed here, from its general resemblance in external 
aspect to the species of this genus. Farther examination will determine if 
the present is its proper place in the sjrstem. 
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It is translucent on the edges, or opaque. 

It is easily scratched by the knife. 

It is brittle. 

It affords a streak which is brownish-yellow, approach- 
ing to orange. 

Specific gravity 6.2S0. 

Chemical Characters* 

It is soluble in the mineral acids. It is infusible with- 
out addition before the blowpipe. With sub-borate of 
soda, melts with a transparent yellow bead. When ex- 
posed to the united flames of oxygen and hydrogen, it 
sublimes, attended with a brilliant white light. When 
pounded, mixed with potash, and exposed to heat, it fuses 
into an emerald-green mass, which, on solution, affords to 
water the same colour. ^ On the addition of a few drops of 
nitric, sulphuric, or muriatic acids, the green-coloured fluid 
is immediately changed into a rose-red. 

Constituent Parts, 

Zinc, ‘ - - 76 

Oxygen, # - - 16 

Oxides of Manganese and Iron, 8 

100 

Bruce j American Min. Journ. p. 99. 

Geognostic and Geographic Situatim, 

This mineral has been hitherto found only in North 
America, where it occurs in several of the iron-mines in 
Sussex County, New Jersey ; as at the Franklin, Stirling, 
and Rutgers mines, and near Sparta. In some instances 

it 
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it is imbedded in foliated granular limestone ; while in 
others, it serves as a .basis in which magnetic ironstone 
cxicurs, either in crystals or grains. 

At Franklin, it also assumes a micaceous form, and m 
iml)edded in a whitish oxide of zinc^ which is often, in the 
same specimen, found adhering to the black oxide of iron. 

Uses. 

This species occurs abundantly in the United States of 
America, and promises to be a valuable acquisition to that 
country. Dr Bruce, to whom we are indebted for every 
thing we know of this mineral, remarks: The recent- 
ly discovered property of the malleability of zinc, at a 
temperature of 300^" of Fahrenheit, has greatly enhanced 
its value, and raised it to a high rank among the useful 
metals. The inconvenience arising from its brittleness 
being removed, this metal is now applied tp many of the 
purposes for which copper has been hitherto used. As 
the demand for metallic zinc must necessarily increase 
as its application to the arts becomes more general, the 
red zinc-ore will prove a source from ^hich this metal 
may be procured in abundance ; aad a series of experi- 
ments sufficiently shews the ease with which it may be 
separated from the ore. In the manufacture of brass, 
this ore possesses advantages over those generally used ; as, 
without previous preparation of ustulation, See. it affords 
with copper a compound possessing a high degree of mal- 
leability, a fine colour, and every requisite of the best 
kind of brass, such as is used in the finest and most deli- 
cate workmanship, equal in, every respect to that made 
from the reduced metal, or, as it ns more generally termed, 
spelter. This mineral may also be advantageously em- 
ployed 
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ployed in the manufacture of sulphate of zinc, or white 
vitriol of commerce. Experiments also prove, that the 
oxide or flowers of zinc may, without much difficulty, be 
dbtained from this ore. The oxide of zinc has of late 
been recommended as a substitute for white-lead as a pig- 
ment, over which it possesses some advantages, as it is not 
liable to change, and in its preparation is not subject to 
those deleterious consequences so frequently attendant on 
all the preparations of lead.*^ 

Observations, 

1. It is distinguished from Red Silver^ by its infu- 
aibility before the blowpipe : from Red Copper-ore, by 
its superior specific gravity, and its solution in acids, 
which is colourless, whereas that of the red copper-ore is 
of a bright green : front Red Lead-spa/r^ by its infusibility 
before the blowpipe, the red lead-spar melting into a 
blackish slag : Red Orpimenty with which it might be^ 
confounded, is distinguished from it by its volatility be- 
fore the blowpipe, and ^ving out a blue flame, and a 
strong garlic smell ; and its solubility in the mineral acids 
distinguishes it from Rutile^ which is insoluble. 

2. This interesting mineral was first discovered by Dr 
Bruce, and by him described in the American Mineralogi- 
cal Journal. 

3. The red colour of this ore is conjectured to be owing 
to the oxide of iroii and manganese it contains. 


% 
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Order VJ. SULPHUR. 

Genus I. SULPHUll. 

Schwcfel, Mohs. 

This genus contains three species, viz. Red Orjnment, 

Yellow Orpiment, and Prismatic Sulphur. 

1. Red Orpiment, or Ruby Sulphur, or Henii-Pris- 
matic Sulphur. 

Hemi-prisinatisches Schwcfel, Mohs. 

« 

Rothes Rauschgelb^ Werner, 

Sandaraca^ Plm. — ^Arsenicum risigallum, Wall, t. ii. p. 1^3, — 
Realgar, et Soufire rouge des Volcans, R&nw de Lisle, t. iii. 
p. 33, — Rothes Rauschgelb, Werner, Pabst. b. i. s. 210. Id, 
Wid, s. 075. — Realgai’, Kirw, vol. ii. p. 26i,- — Realgar, San- 
darac, Rubine d* Arsenic, De Born,^ t. ii. p. 109* — Rothes 
Rauschgelb, EmKn^ b. ii. s. 562. — ^Arsenic sulphure, Lam, t. i. 
p. 358, — ^Arsenic sulphure rouge, Haihj, t. iv. p. 228. — Le 
Realgar rouge. Brock, t. ii. p. 447. — Rothes Rauschgelb, 
Reuss, b. iv. s. 51 6. Id, Lud, b. iv. s. 301. — Rother Schwe- 
fel-arsenic. Suck. 2 ter th. s. 425. — Roth Rauschgelb, Bert, 
B. 505. Id, Mohs, b. ii. s. 287. — Arsenic sulphure rouge, 
Lucas, p, 163. — Rothes Rauschgelb, Leonhard, Tabel, s. 78. 
— ^Arsenic sulphure realgar, Brong, t. ii. p. 88. — Arsenic sul- 
phure rouge, Brard, p. S62. — ^Dichtes Rauschgelb, Karsien, 
Tabel. s. 74. — Arsenic sulphure rouge, Haiiy, I’abl. p. lOf ). — 
Native Realgar, Kid, vol, ii. p. 205. — Realgar, Ifaus, Handb. 
b. i. s. 210 — Rothes Rauschgelb, Hofi- b. iv. s. 224. — Real- 
gar, Aiki/t, p. 126. 


External 
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External Characters, 

Its colour is aurora-red, of various degrees of intensity ; 
when the surface is weathered, the colour inclines to 
orange-yellow. 

It occurs massive, disseminated, in flakes or membranes, 
and crystallised. 

Its primitive figure is an oblique four-sided prism, in 
which the obtuse angle is 107° 42'. The following are 
some of the secondary figures : 

1. Oblique four-sided prism, flatly acuminated on the 

extremities with four planes, which are set on the 
lateral planes PI. 12. fig. 239- 

2. The preceding figure, truncated on tlie acute lateral 

edges -I*. 

3. No. 1. truncated, mi all the lateral edges J, PI. 12. 

fig. 240. 

4. No. 1. truncated on the obtuse lateral edges, and 

bevelled on the acute lateral edges §, PI. 12. 
fig. 241. 

5. The preieding figure, in which the edges formed 

by the meeting of the bevelling planes are trun- 
cated II, PL 12. fig. 242. 

6. Oblique four-sided prism, acuminated with four 

planes, which are set on the lateral planes, and 
all the angles formed by the meeting of the acu- 
minating and lateral planes, truncated 

The 


* Arsenic sulphur^ rouge emouss^, Haiiy. 

Arsenic sulphur^ rouge sexoctonal, Haiiy. 

X Arsenic sulphur^ rouge dioctaedre, Haiiy. 

§ Arsenic sulphur^ rouge octodecimal, Haiiy. 

II Arsenic sulphure rouge octoduodccimal, Haiiy. 
^ Arsenic sulphure rouge surconipose, Haiiy. 
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The crystals are seldom middle-sized, usually small^ 
very small and minute. 

The crystals are smooth, and frequently longitudinally 
strea:ked, and shining, passing into splendent. 

Internally it is shining, and the lustre is resinous, inclin« 
ing to adamantine. 

A cleavage is discernible in the direction of both diago* 
^ nals of the primitive prism. 

The fracture is coarse and small-grained uneven, some- 
times passing into imperfect conchoidal. 

The fragments are indeterminate angular, and blunt- 
edged. 

It is translucent but the crystals are semi-transparent. 

It yields an orange-yellow coloured streak. 

It is as hard as talc, but scarcely so hard as gypsum. 

It is brittle, and easily frangible. 

Specific gravity, 3.6, 3.4, Moh». • 3.3384, Brisson. 

Chemical Characters. 

It melts immediately before the blowpipe, and bums 
with a blue flame, giving out arsenical and sulphureous 
vapours. It generally leaves a minute a5id earthy resi- 
due. 


Physical Character . 

It is idio-electric by friction, acquiring the resinous or 
negative electricity. 


Constituent Parts. 

Bannat> 

Arsenic, - - 69 

Sulphur, - - 31 

100 

Klaproth^ Beit. b. v. s. 238. 
Von. III. F f Geognastic 
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Geognostic Situation, 

It occurs most freq[uently in veins in primitive rocks, 
especially in gneiss and clay-slate ; also disseminated 
through primitive rocks, as in dolomite, where it is associ- 
ated with iron-pyrites. It is rarely found in secondary 
rocks, when it is accompanied with yellow orpiment. It 
is occasionally of volcanic origin, occurring in the craters 
and fissures of volcanoes. 

In veins it is usually accompanied with native arsenic, 
light red silver, galena or lead-glance; sometimes also 
with silver-white cobalt, iron-pyrites, grey copper, brown 
blende, grey and red antimony, quartz, heavy-spar, and 
seldom cross-stone, zeolite, and mineral pitch. 

Geographic Situatiore, 

Europe.’^Jt occurs’ in veins at Andreasberg in the 
Hartz; disseminated in dolomite on St Gothard; in beau- 
tiful crystals at Joachimsthal in Bohemia, at Kapnic in 
Transylvania, and at Nagyag and Felsobanya in Hunga- 
ly ; and associated with volcanic substances at Vesuvius, 
Solfatara, and Fuzzola, 

Asia, — In the island of Japan *, in the mines of Kian- 
fiu, five days journey from Nankin ; and in the Burmah 
Dominions +. 

West Indies,— It occurs in considerable quantity in the 
island of Guadaloupe. 

America, — On the north-west coast of America, mixed 
with yellow orpiment. 

Uses, 


* Thunberg's Travels, vol. iii. p. 203. 
t Ainslie’s Materia Medica, p. 53. 
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Uses, 

It is used as a pigment. The Chinese cut it into vases 
and figures of different shapes, and also into vessels for 
medical purposes. In these vessels some vegetable acid is 
permitted to remain for a certain time, and is then used as 
a remedy in disease 


Observatuyris. 

1. It is distinguished from Red Silver by its inferior speci- 
fic gravity, and its orange-coloured streak ; from Red Lead- 
spar by its colour, form, inferior specific gravity, and ac- 
companying minerals ; from Cinnabar, by the colour of its 
streak, that of cinnabar being scarlet-red. The strong 
smell of garlic, and the white fumes which it emits before 
the blowpipe, are characters which readily distinguish it 
from those minerals with which it Mught be confounded. 

% It has been described under the following names, 
Sandarach, Ruby Arsenic, Ruby Sulphur, Risigallum and 
Realgar. 


2. Yellow Orpimeiit, or Prismatoidal Sulpliur. 

Prismaltoidesclier Schwefel, Mohs. 

Gelbcs Rauschgelb, Werner. 

Appsv^itay of Theophrastus ; by the latter Greeks written A^tnnxov 
—Arsenicum, Flin. Hist. Nat. xxxiv. 18. s. 96. (ed. Bip. v. 
269 .)— Arsenicum auripigmentum. Wall, t. ii. p. IfiS. — Or- 
F f 2 piment, 


Cleaveland's Mineralogy, p. 554. 
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pimento Orpin, Rome de Lisle, t iii. p. 39.— Gelbes Rausch- 
gelb, Werner, Pabst. b. i* 8. 210. Id. Wid, s. 972- — Orpiment, 
Kirfv. vol. ii. p. 260. — Oxide d' Arsenic sulphure jaune, De 
Bom, t. ii. p. 202. — Gelbes Rauschgelb, Emm. b. ii. s. 559- 
—Arsenic sulphur^ jautfe, Hauy, t. iv. p. 234.— Le Realgar 
jaune. Brock, t ii. p. 444.— Gelbes Rauschgelb, Reuse, b. iv. 
s. 512. Id. Lud. b. i. s. 300. — Gelber Schwefelarsenic, Suck. 
2ter th. s. 450. — Gelb-rauschgeib, Bert. s. 504. Id. Mohs, 
b. ii. s. 283.— Arsenic sulphur^ jaune, Lucas, p. l64. — 
Gelbes Rauschgelb, Leonhard, Tabel. s. 78. — ^Arsenic sul- 
phur^!, Orpiment, Brong. t ii. p. 89*— Arsenic sulphure 
jaune, Brard, p. 363. — Blattriges Rauschgelb, Tabel. 
8. 74. — Arsenic sulphure jaune, Hatiy, Tabl. p. IO9. — Na- 
tive Orpiment, Kid, vol. ii. p. 206. — Rauschgelb, Ilaus. 
Handb. b. i. s. 208. — Gelbes Rauschgelb, JTo/f, b. .v. a. — o. 
—Orpiment, Atkin, p. 127. 

External Characters. 

Its colour is perfect lemon-yellow, which sometimes in- 
clines to orange-yellow. 

It occurs massive, disseminated, stalactitic, reniform, bo- 
tryoidal, in crusts, in granular and concentric curved la- 
mellar concretions, and crystallised. 

Its "primitive forafil appears to be an oblique four-sided 
prism, the dimensions of which are unknown. The follow- 
ing are the secondary figures : 

1. Low oblique four-sided prism, acutely bevelled on 

the extremities, the bevelling planes set obliquely 
oil the obtuse edges. 

2. Flat double four-sided pyramid, in which the lateral 

planes of the one are set on tlie lateral planes of 
the other. 

On the fresh fracture it is splendent, and die lustre is in- 
termediate between adamantine and semimetallic. 


Its 
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Its cleavage is prisiflatoidal. 

The fragments are indeterminate angular, and blunt- 
edged in the great, but slaty in the small. 

It is translucent ; but in small leaves transparent, 

Its colour is not altered in the streak. 

It is rather harder than red orpiment. 

It is sectile. 

It is flexible ; but not elastic. 

It splits easily. 

Specific gravity, 8.4, 3.6, Mohs ; 3.435, Kirwan ; 3.400, 
Breithaupt 

Cofistittient Paris, 

Turkey. 

Arsenic, . - 62 

Sulphur, - - 88 

100 

Klaproihy Beit. b. v. s. 238' 
Geognostic Sitmtion, 

It occurs very rarely in primitive mountains, principally 
in veins in floetz rocks, along with copper-pyrites, iron- 
pyrites, quartz, and calcareous-spar. * 

Geographic Situation, 

Europe , — It occurs, along with red silver, in granite, at 
Wittichen in Swabia : in the Hartz ; at Moldawa and Sas- 
ka in the Bannat ; Nagyag, and Felsobanya in Transyl- 
vania; Neusohl in Hungary ; Wallachia; and Servia. 

Asia.—\n Natolia and China. 

Zimapan in Mexico ; and the noith-west ter- 
ritory of the United States. 


Observations. 
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Obaervaiims^ 

1. This mineral is distinguished from Red Orpimmt^ 
by colour, form, cleavage, and specific gravity : from Ycl- 
Ixm Lead-spar^ by lustre, sectility, softness, and inferior 
specific gravity ; from YelJm? Zinc Blende^ by colour, frac- 
ture, softness, and inferior specific gravity ; from Sulphur^ 
by colour and fracture ; arid from Mka^ by form, want of 
elasticity, colour, and greater specific gravity. 

2. Hausmann describes a mineral under the name Sldg- 
gy Orpiment^ which he says has a conchoidal fracture, glis- 
tening and resinous lustre. It is found at Andreasberg in 
the Hartz, associated with native arsenic, red silver, and 
lead-glance. 

3. Yellow-Orpiment differs from the substance commonly 
called Arsenic at the present day, in containing a portion of 
suljphur ; and in being consequently of a yellow colour ; 
whereas our arsenic is perfectly white. 

Pliny and Theophrastus describe arsenic as having a yel- 
low colour. Thus Pliny says, that the best arsenic is 

colons in aurQ excellentis."” Theophrastus says, on ac- 
count of its resemblance in colour, ochra is used 

instead of arsenic ; but the term itself is apparently 
derived from its yellow colour; and that it was of this 
colour, appears further probable, from its being changed 
to a red by calcination, which is mentioned by Theophras- 
tus ; and being thus converted into the substance called 
which answers exactly to our red ochre. Of San-- 
darax^a^ which is used as a synonym for realgar or red or- 
piment, Pliny says, melior quo magnis rufescit.’’ The 
term from which our word Arsenic is derived, 


was 
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1. Common Sulphur » — Isit Kind, Compact common Sulphur. 
was an epithet applied by die ancients to those natural 
substances, the properties of which were found to be of a 
strong, and, as it were, masculine character; and as the 
poisonous quality of arsenic was soon found to be remark- 
ably powerful, the term was especially applied to that 
form of it which was most commonly met with. The 
arsenic of commerce of the present day is in some instan- 
ces of a yellow colour, owing to its containing a portion 
of sulphur . — Kidy Min. v. >\i. p. 206, 207. 


3. Prismatic Sulphur. 

Prismatischer Schwefel, Mohs, 

Naturlicher Schwefel, Wemer, 

This species is divided into twd subspecies, viz. Common 
Sulphur, and Volcanic Sulphur, 

First Subspecies, 

Common Sulphur. 

Gemeiner Natiirlicher Schwefel, Werne7\ 

This species is divided into two kinds. Compact Com- 
mon Sulphur, and Earthy Common Sulphur. 

First Kind. 

Compact Common Sulphur. 


Sulphur, Plin. Hist. Nat. lib. xxxv. (ed. Bip. vol. v. p. 322 .) — 
Sulphur nativum purum flavum. Wall. t. ii. p. 1 23, — Soufre, 

Rom^ 
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Bmte de Liskj t. i. p. 28. Id. De Bom, t. ii. p. 91 • — Natiir- 
licher Schwefel, Wid. s. 64>6. Id. Werner, Pabst Jj* i* s. 368. 
—Native Sulphur, Kirw. voL ii. p. 69* — Natiirlicher Schwe- 
fel, Estner, b. iii. s. 178. Id. Emm. b. ii. s. 189‘ — Soufre, 
• Lam. t. i. p. 68. — Le Soufre natif. Brock, t. ii. p. 37* — Soufre, 
Ilauy, t. ii. p. 277*-287. —1^ chwefel, Reuss, b. iii. s. 384. Id. 
Lud. b. i. s. 184. Id. Suck. 2tcr th. s. 38. Id. Bert. s. 338. 
Id. Mohs, b. ii. s. 277- Id. Leonhard, Tabel. s. 47- — Soufre, 
Brong. t. ii. p. 68. — Schwefel, Karsten, Tabel. s. .08. Id. 
Ilaus. s. 67 . — Sulphur, Kid, vol. ii. p. 30. — Gemeiner natiir- 
licher Schwefel, Lenz, b. ii. s. 10 53. — Dichter Schwefel, 
Haus. Handb. b. i. s. 6*2 — Fester gemeiner Schwefel, Hoff. 
b. ii. s. 253. — Sulphur, Aikin, p. 58. 

External Characters. 

The principal colour is sulphur-yellow, of different de- 
grees of intensity: it occurs also htjney-yellow, lemon- 
yellow, orange-yellow, straw-yellow, and wax-yellow. The 
honey-yellow sometimes inclines to yellowish-brown, and 
the straw-yellow to yellowish-grey. 

It occurs massive, disseminated, in granular concretions, 
and crystallised. 

Its primitive figure is a pyramid of 107'’ IS' ; S4 24' ; 
basis rr 102° 41' * Pk 12. fig. 243. 

The following are some of the secondary figures : 

1. The pyramid sometimes terminates in a line, PI. 12. 
fig. 244.; sometimes appears truncated on the 
apices :J:, PI. 12. fig. 245. or two opposite angles |(, 

PL 


• Soufre primitif, Hauy. 

7 Soufre cuneiforme, Haiiy. 
$ Soufre Haiiy. 

H Soufre unitaii'e, Haiiy. 
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[Svbsp* !• ComfMm SulphuTf^lst Kind^ Compact common Sulphur* 

PL 12. fig. 24>6. ; edge df the common basis is oc- 
casionally truncated PI. 12. fig. 247. 

2. Pyramid acuminated with four planes, which are set 

on the lateral planes -f-, PL 12. fig. 248. The 
apices of the acumination are sometimes truncated 
PL 12. fig. 249. 

3. Double six-sided pyramid, with two opposite broad, 

and four smaller, lateral pla ces, and which end in 
a line |1, PL 12. fig. 250. 

4. The preceding figure acuminated on the extremities 

with four planes, and the acuminating planes set 
on the smaller lateral planes §, PL 12. ^g. 261. 

5. In delicate acicular crystals. 

The crystals are middle-sized, small, and very small, 
seldom large. 

The surface of the crystals is generally smooth, seldom 
drusy. 

Internally it varies from shining to glimmering, and the 
lustre is intermediate between adamantine and resinous. 
The cleavage is prismatic, and axifrangible. 

The fracture is uneven, inclining sometipies to splintery, 
sometimes to imperfect conchoidal. 

The frjigments are angular, and blunt-edged. 

It is translucent ; the crystals are semi-transparent and 
transparent, and they refract double. 

It is harder than talc, and sometimes even harder than 
gypsum. 

It 


* Soufre prisme, Haiiy. 
t Soufre diodecaedre, Haiiy. 
Z Soufre octodeciinal, Haiiy. 
)i Soufre einouss6, Haiiy. 

S Soufre unibiiiaire, Haiiy. 
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It is brittle, and easily ^frangible. 

When rubbed, it exhales a fai^jyt sulphureous smell, and 
becomes resino-electric. 

Specific gravity 1.9, ^.1, Molis. 

Chemical Characters. 

It is easily infiammable, burning with a lambent bluish 
flame, and a suffocating odour. 

Geognostic Situation. 

Common sulphur occurs in considerable abundance in 
primitive i^ountains, in a state of combination with metals, 
forming the different genera of Pyrites, Glance and Blende; 
but it rarely appears pure or uncombined : while in secon- 
dary mountains, it is more abundant in the pure uncom- 
bined state than in combination with metals. It is also 
met with in alluvial dis'tricts, particularly near sulphureous 
springs. The primitive rocks in which common native 
sulphur occurs, are mica-slate and porphyry; and the 
most frequent of the secondary rocks in which it is con- 
tained, are gypsum, clay, marl, and limestone. Its mode 
of distribution in rocks varies : in primitive rocks it has 
been hitherto found* only in beds and veins ; ii^ secondary 
mountmns in beds, imbedded masses, disseminated, in veins, 
and lining the walls of drusy cavities. 

Geographic Situation. 

Europe . — In the island of Iceland, where it occurs in 
considerable quantity, it is associated lyith gypsum’, or in 
crusts investing alluvial substances. Near Kracau in Po- 
land, its accompanying rocks are bluish-grey marl, gyp- 
sum, limestone, and occasionally selenite, and rarely celcs- 

tine, 



ohd.G. stri.i'Hini.] sp. 3 .- prismatic sutrHun. 468 

[Subsp. 1 . Common Svlphur^ — Kind^ Compact common Sulphur. 
tine, and brown and black coal ; but it is not intermixed in- 
discriminately with all these rocks, being in general inclosed 
in the marl and gypsum, in masses, from the size of a 
man’s head to tliat of a pea, or lining the walls of drusy 
cavities. Very superb specimens of crystallized sulphur are 
found at Conil, near Cape Trafalgar ; the strata of the dis- 
trict are grey gypsum and clay, and in these are large dru- 
sy cavities, which, when first opened, are found filled with a 
yellowish sulphureous water, and their sides are lined with 
fine crystals of calcareous-spar, and beautiful and large 
crystals of common sulphur. Sicily is rich in common sul- 
phur, which occurs in layers, imbedded masses, or in drusy 
cavities in sandstone, but most frequently and abundantly 
in secondary gypsum. A similar formation to that of Si- 
cily occurs at Urbino in the Papal States. In Airagon in 
Spain, sulphur occurs in beds, from three to four inches 
thick, in a secondary formation of alternate beds of gyp- 
sum, selenite, and compact slaty marl : the same formation 
appears to occur in Murcia. Sulphur frequently occurs 
disseminated in the gypsum of the north of Germany, as 
at Lauenstein in Hanover ; massive an^ crystallized va- 
rieties are collected in gypsum in the glaciers of Pesay in 
Switzerland ; it is sometimes met with in drusy cavities in 
flint at Polignis, in the department of J ura ; disseminated 
through sandstone at Buodoshegy in Transylvania ; inter- 
mixed with red manganese at Kapnic; and with red orpiment 
at Felsobanya: in veins of copper-pyrites that traverse 
granite at Schw^artswald in Swabia : in mica-slate at Glass- 
hiitte, near Schemnitz in Hungary ; and a very new for- 
mation is that which occurs in superimposed crystals on 
bituminous-wood, or earth-coal, in Thuringia. 

Asia . — It occurs in the gold mines of Catharlnenburg, 
and the galena veins in the Uralian Mountains in Siberia. 

^ Africa. 
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Affica,^ln considerable abundance on Mount Atlas, 
in northern Africa ; and imbedded in basalt in the Isle of 
Bourbon. 

, America . — In California;, on sides of springs in the 
United States ; between Alausi and Ticsau, in Quito in 
Peru, in mica-slate, in a bed associated with quartz ; and 
it is said also in primitive porphyry in that ountry. 


Second Kind. 

Earthy Common Sulphur. 

Erdiger gemeiner Natiirlicher Schwefel, Werner 
Soufre pulverulent, Haiiy. 

Erdiger gemeiner Schwefel, Hoff. b. iii. s. 26l. 

External Characters. 

Its colour is pale straw-yellow. 

It occurs massive and disseminated. 

Internally it it dull. 

The fracture is fine earthy. 

The fragments are indeterminate angular and blunt- 
edged. 

It is opaque. 

It does not soil. 

It alternates from very soft to friable. 

Geognostic and Geographic Situatums. 

It occurs in drusy cavities in flint, and along with the 
compact varieties in gj^psum, and other rocks. 

^Second 
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2. Vdcamc SJpktur,, 


Second Svhspedes, 

Volcanic Sulphur. 

Vulcanischer Naturlicher Schwefel, Werner. 

Le Soufre natif volcanique. Brock, t. ii. p. 42 — Vulcanischer 
Schwefel, Reuss, b. in. s. 90. Id. Mohs, b. ii. s. 282. Id. 
Leonhard, Tabel. s. 47. Id. Karsien, Tabel. s. 38, Id. Lenz, 
b. ii. s. 1038. Id. Hoff^ b. iii. s. 26’2.— Volcanic Sulphur, 
Aikin, p. 58. 

External Characters. 

Its colour is pale sulphur-yellow, which sometimes passes 
into grey. 

It occurs massive, stalactitic wesicular, corroded, per- 
forated ; and crystallised in pyramidal figures. 

It is glistening, and the lustre is resinous, inclining to 
adamantine. 

The fracture is coarse and small gi*ained uneven. 

The fragments are indeterminate anghlar, and blunt- 
edged. 

It is slightly translucent. 

In other characters it agrees with the preceding sub- 
species. 


Geognostic and Geographic Situations. 

Europe . — It occurs only in volcanic countries, where it 
is found more or less abundantly amongst lavas. Solfatara, 

in 


* Spallanzani observed stalactites of volcanic sulphur, three feet long 
-and two ij|che6 thick, in a grotto formed in the walls of the crater of Vul- 
eano. 
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in the vicinity of Vesuvius, is one of the most famous re- 
jpositories of volcanic sulphur, and it is there collected in 
considerable quantities, for the purposes of commerce. It 
is also found in the island of Iceland, and in such quantity 
that it is collected as an article of trade ; on ^tna ; and 
in the Lipari Islands. 

Africa* —Island of Teneriffe, and island of Bourbon. 

America * — In the islands of St Lucia, St Domingo, 
Martinique, and Guadaloupe. 

Asia * — Island of Java. 


Uses* 

When burnt, it affords sulphuric acid ; it enters into the 
composition of gunpowder ; is used in various metallurgic 
processes, and in bleaching ; it forms a constituent part of 
some cements ; is employed in taking casts ; and is an ar- 
ticle in the materia medica. 


CLASS IV. 
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CLASS IV. 

INFLAMMABLE MINERALS. 


Order L— RESIN* 

Genus I — HONEYSTONE. 
CrystaUHarz, Mohs, 

This Genus contains one Species, viz. Pyramidal Ho- 
neystone. 


1. Pyramidal Honeystone. 

Pyramidales Crystal-Harz, Mohs. 

Honigstein, Werner. 

Id. Wid. s. 639. — Succin transparent en Cristaux octaedres, Dc 
Bom, t. ii. p. 90. — ^Mellilite, Kirrv. vol. ii. p. 68. — Honigstein, 
Emm. b. ii. s. 86. — La Pierre de Miel, ou le Mellite, Brock. 
t. ii. p. 73. Id. Hau^, t. iii. p. 335. — Honigstein, Reuse, b. ii. 
s. 52. Id. Leonhard, Tabel. s. 47. Id. Karsten, Tabel. s. 58. 
— Mellite, Brang. t. ii. p. 52. — ^Mellilite, Kid, vol. ii. p. 39. 
— Honigstein, Lenz, b. ii. s. 1100. Id. Haus. Handb. b. iii. 
s. 811. Id. Hoff. b. iii. s. 334.~Mellite, Aikin, p. 63. 

External 


So named from the resinous aspect of the minerals of the order. 
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External Characters. 

Its colour is honey-yellow, which on the one side inclines 
to wax-yellow, and on the other passes into reddish brown 
and hyacinth-red. 

It rarely occurs massive, but very distinctly crystallised. 
Its primitive figure is a pyramid of' 118® 4', and 
93 0 gg/ The following are some of the secondary fi- 

gures : 

1. The primitive pyramid truncated on the apices. 

2. Pyramid truncated on the apices, and on the angles 

of the common base. 

3. When the truncations on the angles increase in mag- 

nitude, there is formed a low rectangular four- 
sided prism, rather flatly acuminated, with four 
planes, which are set on the lateral edges. 

4. When the truncations on the angles become so large 

that the edges of the common basis are changed 
into angles, an irregular rhomboidal dodecahedron 
is formed. 

6. The angles on the common base flatly bevelled, and 
the bevelling planes set on the lateral planes. 

The crystals are middle-sized, and small. 

Externally it is smooth and splendent. 

The lustre is shining or splendent, and intermediate be- 
tween vitreoiis and resinous. 

The cleavage is pyramidal. 

The fracture is perfect and flat conchoidal. 

The fragments are indeterminately angular, and rather 
sharp^ged. 

It is semi-transparent, or translucent, and refracts 
double, in the direction of the pyramidal plane. 

3 


It 
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It is harder than gypsum, but not so hard as calcareous- 
spar. 

It is brittle, and easily frangible. 

Specific gravity, 1.4, 1.6, 1.560, 1.593, Breit 

haupL 

Chemical Characters. 

Before the blowpipe it becomes white and opaque, with 
black spots, and is at Icngtli reduced to ashes : when heat- 
ed in M close vessel, it ])ecoracs black. 

Phijslcal Character. 

It becomes slightly resino-electric by friction. 


Comtituent Parts. 


Alumina, - . - 

16 

Meiliiitic Acid, 

46 

Water of crystallization, 

38 


100 


Klaproth^ ^ 

CeogTiostic arid Geographic Situations. 

It occurs superimposed on bituminous wood and earth- 
coal, and is usually accompanied with sulphur. It has 
been hitherto found only at Artern in Thuringia. The 
Swiss locality mentioned by some authors is very dubious. 

Observatimis. 

1. Its name is borrowed from its honey-yellow colour. 

9, It differs from Amljcr., in being crystallised, refract- 
Voi,. HI. G g Ing 
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ing double, and in being harder, heavier, and less power- 
fully electric. 

3. It is chemically distinguished from Amber : on burn- 
ing coal amber intumesces, and diffuses a fragrant odour ; 
Honcystone, on the contrary, becomes white, without intu- 
mescence or fragrant odour. 


Genus IL— MINERAL RESIN. 

Erd-Harz, Mohs, 

This genus contains two species, viz. Yellow Mineral 
Resin, and Black Mineral Resin. * Retin Asphalt. 
** Fossil Copal. 

1. Yellow Mineral Resin or Amber. 

Gelbes Erdharz, Mohs. 

C) 

This species is subdivided into three subspecies, viz. 
White Amber, Yellow Amber, Earthy Amber. 

First Svhspecies, 

White Amber. 

Weisser Bernstein, Werner. 

Id. Werner, Pabst b. i. s. 367* — Le Succin blanc. Brock, t ii. 
p, 69 .— Weisser Bernstein, Reuss, b. iii. s. I 66 . Id, Leon^ 

hard, 
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hard, Tabel. s. 47. Id. Karsten, Tabel. s. 58. Id, Haus, 
s. 117. Id- Lenz, b. ii. s. 1093. Id, Haus, Handb. b. i. 
s. 93. Id, Hoff. b. iii. s. 326. 

External Characters, 

Its colour is frequently dark yellowish-white, which 
sometimes inclines to straw-yellow. 

It ocicurs massive, or inclosed in the yellow subspecies. 

It is glistening, approaching to shining, and the lustre is 
resinous. 

The fracture is conchoidal, but not so perfect as in tlie 
yellow subspecies. 

The fragments are indeterminate angular, and sharp- 
edged. 

It is only translucent. 

In other characters, it resciybles the follov^ing sub- 
species. 

Observations. 

Its white colour, and inferior lustre and transparency, 
distinguish it from Yelk>70 Amber. 

Second Subspecies. 

Yellow Amber. 

Gelber Bernstein, Werner. 

Id, W mier, b. i. s. 367. — Le succin jaune, Broch. t. ii. p. 70.-— 
Gelber Bernstein, Reuss, b. iii. s. 169. Id. Leonhard, Tabel. 
s. 47. Id, Karsten, Tabel. s. 58. Id. Haus. s. 117* Id, 
Lenz, b. ii. s. 1095. Id. Haus. Handb. b. i, s. 93. Id, Hoff. 
b. iii. s. 325. 

G g2 


External 
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External Characters. 

Its colour is honey.ycllow, and frequently it passes on 
tho one side into wax-yellow, yellowish and reddish-brown, 
and this last into hyacinth-red ; and on the other side 
sometimes into green. It is generally of a darker colour 
externally than internally. 

It generally occurs in broad and blunt angular pieces, 
having a rough uneven surface; sometimes disseminated. 
Often with inclosed insects. 

Externally it is generally dull ; internally it is splendent 
and shining, and the lustre is resinous. 

The fracture is large and perfect conchoidal. 

The fragments arc indeterminate angular, and sharp- 
edged. 

It is almost always transparent. 

It is harder than gypsum, but not so hard as calcareous- 
spar. It is softer than honey stone. 

Its streak is white. 

It is rather brittle, and easily frangible. 

Specific gravitywl.O, 1.1, Mohs. 

Chemical Character. 

It burns with a yellow-coloured flame, and fragrant 
odour, at the same time intumescing, but scarcely melt- 
ing. 


Physical Characters. 

Wlien rubbed, it gives out an agreeable smell, and be- 
comes strongly resino-electric. This latter property was 

known 
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[Subsp, 2, Yellov) Amber, 

known to the ancients, wlio termed amber dectrum ; fiom 
^vheiice is derived the word electricity 

Constituent Parts. 

It is composed of Carbon, Hydrogen, and Oxygen. 
An acid iiaiucd Succinic is obtained from it by disliila- 
tion. 


Gco:^/!()dic 

• The appearances and electrical proi>erty of amber are so often alluded 
to in ancient authors, that it is not necessary to shew by quotations that they 
were familiar wdth that substance ; and though the history of its origin is 
much involved in fable, yet they seem to have had some idea that it was 
found in the north of Europe : — 

KiArc* fiddly gS-gvTo 

Qii" oc^ AttoAXa^vo; rddi ^dx^vx Arirot^xoj 
^EfA^i^erxi ^/vxig' oers fxv^tx 
HfAog yivoi eic-x^tx-xviy (a). 

Pliny says, in speaking of amber, “ Cerium est gigni in insulis Septen- 
irionalis OceaniC^>):” and, in another place, “ Ab arjverso (Britanniaruni) in 
Germanicum marc sparsee Glessariac (insula;) ; quas EIcctridas Graxi recen- 
liores appellavere, quod ibi electruin nasceretur (c).” In another place, he 
says, that in the spring-time it was washed on a part of the coast of (ier- 
raany, from an island in the North Sea ; concluding with these words : 
“ Incolas pro ligne ad ignem uti co, proximisque Teutonis vendcre 
From the foregoing passages, it seems very probable, that the opinion of 
Solinus respecting the origin of amber is correct : he says that it was origi- 
nally brought from. the northern sea, through Pannonia and Illyria, into the 
country bordering on the river Po ; and hence Phaeton’s sisters, or the pop- 
lars of that river, are fabled to have wept amber; this substance being easily 
mistaken for a vegetable gum * — KitVa IMincralogy, vol. ii. p. 37. 

(а) Apoll, Rhod. lib. iv. lin. 611, — 614*. 

(б) Nat. Hist. t. vi. p. 266, ed, Brot. 

(c) Hist. Nat. lib. iii. 

(d) Hist* Nat. lib, xxxvii. 
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Geognostk Situation. 

This mineral occurs in beds of bituminous-wood * and 
moor-coal ; also in a conglomerate formed by the aggre- 
gation of Iragincnts on the sea shores ; in sandy soil ; fre- 
quently floating on the sea ; and it is said to have been ob- 
served imbedded in secondary limestone. 


Geograpliw Situatioti. 

Eurojie , — It is thrown up by the sea on the coasts of* 
Norfolk, Suffolk, and Essex, and occurs imbedded in a gra- 
vel-pit at Kensington, near London. It occurs in greatest 
quantity in East Prussia ; also on the coast of the Baltic, 
in Courland, Liefland, Russia, Swedish Pomerania, and 
West Prussia. It is found in a sandy soil in Poland, at 
a great distance from the sea, where it is intermixed 
vnth cones of the Pinus abies. It (x^curs also in France, 
on the coasts of Sicily, Spain, near Alicant, and in the 
.Asturias, in one of which it is said to occur imliedded in 
limestone ; in the kingdom of Saxony ; and in Switzer- 
land, Moravia, Ay stria, and the Bannat of Temeswar. 

Asia , — It is found imbedded in coal at the mouth of the 

f 

Jenisei, in Siberia; in a similar situation in the Bay of 
Penschincha, in the same country ; and is one of* the mine- 
ral productions of China. 

Ameriea , — It is found in different places in the United 
States ; thus it occurs in New Jersey, in Croswick’s 
Creek, four miles from Trenton, in alluvial soil. It occurs 
in grains, or in small masses, seldom exceeding an inch in 
length ; it rests on bituminous wood, or even sometimes pe- 
netrates it, and is sometimes connected with pyrites. The 

bed 


* It would appear, that many of the fossilised trees wiih which tlie am- 
ber is associated, arc of the palm tribe. 
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[Subsp, 2. VtUow Amber. 

bed of bituminous wood which contains the amber, rests on 
a coarse ferruginous sand, and is covered by a soft bluish 
clay, inclosing masses of iron-pyrites. Above the clay is a 
bed of sand. Amber also occurs near Woodbury in the 
same state, in large plates in marl ; also at Cambden, op- 
posite Philadelphia *. Grains and masses of amber occur in 
brown coal in Greenland. 

ji/rica . — It is said to octmr on the coast of Madagascar. 

Uses. 

On account of its beautiful colour, great transparency, 
and the fine polish it receives, it is considered as an or- 
namental stone, and is cut into necklaces, bracelets, snuff- 
boxes, and other articles of dress. Before the discovery 
of the diamond, and the other precious stones of India, it 
was considered to be the most precious of jewels, and, 
was employed in all kinds of ornamental dress. Great 
quantities of it are annually exported from Dantzig to 
Constantinople, the Levant, Persia, and France. The 
most considerable purchasers of amber are the merchants 
of Armenia and Greece ; but it is still •uncertain how they 
dispose of it. It is conjectured by some, that it is pur- 
chased from them by pilgrims, previous to their journey 
to Mecca, and that on their arrival there, it is burnt in ho- 
nour of the prophet Mahomet. It is also an important ar- 
ticle of exchange in Africa. When dissolved in oil, it 
forms a species of varnish, named Amber varnish. 

Ohservatims. 

1. The only minerals with which it is likely to be con- 
founded, are Honey stone and Fossil Copal: its strong 

electrical 


Cleavcland’s Mineralogj" 
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electrical property, and single refracting power, distinguisli 
it from Honeystone ; and its colour and difficult fusibility 
from Fossil Copal. 

2. It Irequenlly Includes bodies of difFcrent kinds, as 
grains of sand, pieces of iron-pyrites, and also insects of 
the genera Staj)hijlinus^ Blatta, Termea^ which arc not 
Tiatives of Europe ; and also Ihiropcan insects, particularly 
the Cukw jjijncns. Horn mentions a specimen of amber, con- 
taining a species of Gorgonia : another author describes a 
specimen containing the seed-vessels of the abies : 

in some cabinets, there are specimens including jrinnated 
leaves, resembling those of ferns, and other specimens in- 
closing drops of transparent water. 

S. Masses of considerable size have been met with in 
the amber-mines on the coasts of the Baltic. Thus, in 
the year 1576, a piece of amber weighing 11 pounds, was 
found in Prussia, and scht to Prague, as a present to 
Rodolph II. ; and a few years ago, a mass, weigliing up- 
wards of 13 pounds, and whose contents amounted to 
318| cubic Inches, was dug up in the same country. Five 
thousand dollars are said to have been offered for this lat- 
ter mass ; and tlie Armenian mercliants assert, that in 
Constantinople it would 'sell for thirty or forty thousand 
dollars 

4. Various conjectures have been proposed in regard to 
its origin and formation. By some, it is held to be a ve- 
getable gum or resin, altered by processes unknown to 
us: others consider it a variety of mineral oil, thickened 
by absorption of oxygen ; and it has also been alleged to 
be inspissated mineral-oil. 

5. The 


Neucs allgcmeines Journal der Chcniie, b. i. s. 224. 
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l^Subsp, 3* Earthy Amber, 

5. The pitch -coal sometimes found along with it, is by 
the amber-diggers named Black Amhcr^ and is sold at a 
great price. 

G. This mineral is sometimes named Succinum^ frofti 
the word succuh^ it having been conceived that amber 
was an inspissated j nice. Thus, Pliny remarks, Arl)oris 
succLim esse prisci nostri credidere, ob id sucemurn appel- 
laiitcs It was also by Pliny and other ancient writers, 
named Electrum^ from its resemblance in colour to the 
metallic alloy of the ancients, which consisted of gold and 
silver, and was called by the same name ; or from 
one of the names of the sun -f". 

7. When one part of the empyreumatic oil obtained by 
distilling mineral j)itch, is boiled several times with one 
and a half parts of turpentine, a compound is formed, which 
bears a great resemblance to an)Jt)er, and which is fre- 
quently cut into necklaces, and other ornaments, and sold 
as true amber. 


Third Subspecies. 

Earthy Amber. 

Bernerde, Werner. 

Henicrde, Hoff. b. iv. s. 171« 

External CJuiracters. 

Its colour is pale yellowish-brown, which inclines to 
honey-yellow, but has always a considerable intermixture 
of grey. 

It 

* Plin. Hist. Nat. t. vi. p. g66. ed. Brot. 

Kid’s Mineralogy, vol. ii, p. 3(i. 
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It is friable, and rarely inclines to compact. It is com- 
posed of dull dusty particles, which are either more or less 
coherent, or are loo.se. 

* It soils slightly. 

Feels fine, but meagre. 

Nearly supernatant. 

Chemical Character > 

It burns like amber. 

Geognostic and Geographic Situations. 

It occurs imbedded in beds of brown coal and alum- 
earth, and frequently intermixed with bitumen, near 
Zittari, and at Muskau in Saxony. 

Observations. 

Its colour and smell distinguish it from earth-coal. 


* lletiiiitc. 

Retiiv Asphalt, Hatchett. 

Retin-asphalt, Hatchett, in Phil. Trans, for 1 804. Id. Kid, vol. ii. 
p. 66. — Erdharze, Wagner, in Von Moll’s Ephemeriden der 
Berg und Huttenkunde, b. iv. s. 20. — Retin-asphalt, Aikin, 
p. 68. — Retinit, Hoff. b. iv. s. 173. 

External Characters. 

Its colours are yellowish, liver, and reddish brown, pas- 
sing into brownish and hyacinth red, and inclining to 
orange-yellow : the yellowish-bro^n passes into honey- 

yellow, 
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yellow, and the liver-brown often inclines to green. The 
colours are generally mixed with grey, and frequently may 
occur in the same specimen. 

It occurs massive, in angular pieces, and in thick crusts. 

The external surface is generally rough, and is often 
cracked. 

The lustre varies from shining to glistening, and is re- 
sinous. 

Tlie fracture is imperfect conchoidal or uneven. 

It alternates from semitransparent to translucent on the 
edges. 

It is soft, and very soft. 

It is rather lirittle and easily frangible. 

When first taken from its rejxisitory, is elastic, flexible, 
and on exposure becomes rigid : it is even sometimes rigid 
when first dug up. 

Specific gravity, 1.135, Haichdtt ; 1.126, Steffens. 

Chemical Characters. 

When placed on a hot iron it melts, smokes, and burns 
with a bright flame, giving out a fragrant odour ; it is so- 
luble in potash, and partly so in spirit o/ wine. 

Constituent Parts. 

55 91 

> 42 9 

3 

100 100 

Hatchett^ Phil. Trans, for 1804. Bucholz. 

Geogrvostic and Geographic Situatwns. 

It is found at Bovey Tracey in Devonshire, adhering to 
brown-coal. A similar mineral has been met with near 

Naumberg 


Resin, 

Asphalt, 

Earth, 
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Naumberg in the circle of Saale at Langenbogcn, near 
Halle ; at Wildshut in the Innviertel in Austria ; and at 
Uttigshof in Moravia. 

Observations, 

1. This curious mineral was first discovered, described, 
and analysed by Mr Hatchett. 

S. Colour, fracture, softness, and easy frangibility cha- 
racterise this mineral, and also distinguish it from amber, 
to which it is more nearly allied than to mineral -pitch. 

3. It has been described under the name Mineral 
CaoutcJiouc, 

** Fossil Copal. 

Fossil Copal, or* Highgate Resin, Atkin, 

External Characters. 

Its colour is pale muddy yellowish-brown. 

It occurs in irregular roundish pieces. 

The lustre is resinous. 

It is semi-transparent. 

It is brittle. 

It yields easily to the knife. 

Sj^cific gi’avity 1.046. 

Chemical Characters, 

It gives out a resinous aromatic odour when heated ; 
melts into a limpid fluid ; takes fire when applied to the 
flame of a candle; and bums away entirely before the 
blowpipe. Insoluble in potash ley. 


Geo^nostic 
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Gcogfwstic and Geographic Situatiom. 

It is found in the bed of blue clay at Highgate, near 
London. 


Ohse7vations. 

Tlic preceding description of this mineral is that of 
Mr Aikin, winch I have extracted from his Manual of 
Mineralogy. 


2. Black Mineral Resin. 

Schwarzes, Erd-Harz, Mohs. 

This species Is divided into three subspecies, viz. Naph- 
thfi, Mineral Oil or Petroleum, aixl Mineral Pitch or Bitu- 
men. 


First Subspecies. 

Naphtha. 

of the ancient Greeks. — Vid. *Plin. Hist. Nat. t. ii. (ed. 
Bip.) 1. p. 198 — Bitumen candidum.^ Plin. Hist. Nat. xxxv. 
(ed. Bip. V. p. .S24.) — Bitumen Naphtha, Wall. Syst. Min. 
t. ii. p. 98. — Naphte, Ilonw de Lisle, t. ii. p. 192. Id. De Born, 
t. ii. p. 75. Id. Wid. s. Gl7- Id. Kirw. vol. ii. p. 42. — Bi- 
tuinine liquide blanclifitre, Haiiy, t. iii. s. 312. — Le Naphte, 
Brock, t. ii. p. 59* — Naphtha, lleuss, b. iii. 3. s. 9^- — Bitume 
Naphte, Brong. t. ii. p. 19* — Naphtha, Leonhard, Tabel. s. 48. 
— Liquides Bergol, Karslen, Tabel. s. 58. — Naphtha, Haiiy, 
8. 117. Id. Kid, vol. ii. p. 6L Id. Lenz, b. ii. 104.5. /d* 
Ilav.v. Handb. b. i. s. 89. Id. Aikin, p. 59- 


External 
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External Characters. 

Its colours are yellowish-white, yellowish-grey, and wine- 
yellow. 

It is perfectly fluid. 

It is shining and resinous. 

It feels greasy. 

It exhales an agreeable bituminous smell. 

Specific gravity 0.7. 

Chemical Characters. 

It takes fire on the approach of‘ flame, affording a bright 
white light. 


Ccmstituent Parts. 

It is a compound of Carbon, Hydrogen, and a little 
Oxygen. 


Geognostic a7id Geogf^aphic Situations. 

This mineral is seldom found in a pure state. It is 
said to occur in Considerable springs on the sliores of the 
Caspian Sea; in the Caucasus; Japan; Persia; and 
France ; also in Sicily ; and some districts in Italy, as 
Calabria, Modena, and Parma. These springs issue from 
rocks of different kinds, as limestone, marl, and sand- 
stone. 


Uses. 

In Persia, Japan, and some parts of Italy, where it 
occurs in considerable quantity, it is used in lamps, in 
place of oil, for lighting streets, churcheS;^ &c. When 
mixed with certain vegetable oils, it forms an excellent 
^ varnish ; 
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varnish; and formerly it was employed as a vermifuge 
medicine. 


Second Subspecies, 

Mineral Oil, or Petroleum. 

Erdol, Werner. 

Bitumen liquidum, IHin. Hist. Nat. xxxv. — Maltha tarde fluens. 
Wall. t. ii. p. 92. — Petrole, Rome de Lisle, t. ii. p. 591. Id. 
De Born, t. ii. p. 75. — Petrol, Kirrv. vol. ii. p. 43. Id. Estner, 
b. iii. s. 97. Id. Emm. b. ii. s. 43. — Bitumine liquide noi- 
rtoe, Ilauy, t. iii. p. 312. — L’Huile minerale commune, ou 
le Petrol, Brock, t. ii. p. 59> dO. — Gemeines Bergol, Reuss, 
b. iii. s. Id. Mohs, b. ii. s. 302. Id. Leonhard, 

Tabel. s. 48.— Bitumen Petrole, Brong. t. ii. p. 24. — Ver- 
dicktes Bergol, Karsten, Tabel. s. 58. — Steinbl, Haus. s. 117* 
— Petroleum, Kid, vol. ii. p. 62. — Bergbl, Lews, b. ii. s. 1047. 
— Flussiges Bergtheer, Haus. Handb. b. i. s. 89. — Erdbl, 
Hoff. b. iii. s. 266. — Petroleum, Aikin, p. 59. 

External Characters. 

% 

Its colour is dark blackish-brown, which sometimes in- 
clines to green. 

It is fluid, but approaches more or less to the viscid 
state. 

It is shining and resinous. 

It feels greasy. 

It is semi-transparent, translucent, and opaque. 

It exhales a strong bituminous odour. 

It is so light as to swim on water. 

Chemical Characters. 

It inflames easily, emits a bluish flame, and yields a 

smoke 
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smoke more or less opaque, according to the density of‘ 
the oil, and sometimes leaves a very small earthy residue. 

Constitiicnt Parts. 

It is composed of Carbon, Hydrogen, and a little 
Oxygen. 


Geognostic Situation. 

It generally flows from rocks of the coal formation, and 
usually from the immediate vicinity of beds of coal ; also 
from limestone rocks. It occurs in marslu's, on the sur- 
face of spring water ; or it flows or trickles unmixed from 
its repository. 


Geographic Situatim. 

Europe .— from secondary rocks at St Cathe- 
rine’s Well, near Edinburgh, and in the island of Pomona, 
one of the Orkneys. Filling cavities and veins in lime- 
stone at Pitchford and Madeley iti Shropshire. Several 
springs of this mineral occur in France, as at Gabian in 
Herault ; in Auvergne ; and at Pechelbrunn in Alsace, the 
sandstone is very higRly impregnated with it. It is also 
found on the Lake Tegern, in Bavaria ; near Neufschatel 
in Switzerland ; at Ainiano, twelve leagues from Parma ; 
in Mount Zibio, near Modena ; and a spring has been seen 
rising from the bottom of the sea in the Bay of Naples, 
wiiich pours out much mineral oil. It is also met with in 
Sicily ; in the salt-mines in Transylvania ; in Gallicia ; and 
in Moldavia, springs of petroleum flow from a track where 
tlicre is an alternation of beds of sandstone, marl, gypsum, 
and rock-salt. 


3 


Asia, 
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Asia.^^On tlie shores of the Caspian Sea ; it is also met 
with at Semenowa, in Siberia, and near the stream of Ta- 
liza, in the Altain Mountains. There are very productive 
mines of mineral oil in the kingdom of Ava : about five 
hundred shafts or pits are sunk through soil, sandstone, 
slate-clay, and coal, and it is from the coal that the oil 
issues. When drawn from the pit, it is much mixed with 
water, from which it is separated by decantation. These 
mines aSbrd annually 400,000 hogsheads of petroleum. 
Mineral oil is also met with in Persia, and Japan. 

America . — On the banks of the Ohio; and, according 
to travellers, many springs in Kentucky, Pennsylvania, and 
New-York, carry along with them quantities of this mine- 
ral. It is also a production of Newfoundland, and of the 
island of Trinidad. 

Uses. 

In Piedmont, Persia, Japan, and other countries, it is 
used in lamps, in place q£ oU, for lighting streets and 
churches. It is also used for warming rooms, when mixed 
with earth, and inflamed. It is occasionally employed 
instead of common tar, to preserve ;vood frcMn decay, and 
from worms ; also as a varnish ; and in the composition 
of fire-works. 


Third Subspecies. 

Mineral Pitch, or Bitumen. 

This species is divided into three kinds, viz. Earthy 
Mineral Pitch, Slaggy Mineral Pitch, and Elastic Mineral 
Pitch. 

Hh 


VoL. III. 


First 
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First Khid: 

Earthy Mineral Pitch. 

Ercliges Erdpech, Werner. 

Semi-compact Mineral Pitch, dr Maltha, Kirm. vol. ii. p. 46.-— 
"" La Poix minerale terreuse. Brock, t. ii. p. 65. — Erdiges Berg- 
pech, B£uss, b. iii. s. 107. /d. Lud. Ir th. s. IpS. Id. Suck^ 
th. s. 45. Id. Bert. s. 342. Id. Mohs, b. ii. s. 307* Id* 
Leonhard, Tahel. 8 . 48 . — Thonartige» Erdpech, Tabel. 

8. 58. — ^Erdiges Erdpech, Haus. s. 117. Id. Lenz, b. ii- 
s. 1051.— Cohesive Mineral Pitch, Aikin, p. 60. 

External Characters. 

Its colour is blackish-brown. 

It occurs massive. 

It is faintly glimmering, inclining to dull. 

The fracture is earthy, or small grained uneven- 
The fragments are blunt-edged. 

The streak is staining and resinous. 

It is very soft. 

It is sectile. 

It feels greasy. 

It is so light as almost to swim in water. 

It smells strongly bituminous. 

Chemical Charajcters. 

It burns with a clear and brisk flame, emits an agree- 
able bituminous smell, and deposites much soot. 


Constituent 
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[Sttbap* 3 . Mineral Pitchy or Bitumen ^ — 2d Kind^ Slaggy Mineral Pitch, 


CmstitiLent Parts, 


Inflammable Matter, 

50.50 

Silica, - * - 

28.60 

Alumina, 

15.50 

Lime, 

4.25 

Oxide of Iron, 

1.19 


Lcnz^ Min. b. li. s. 105^. 

Geognostic and Geographic Situations, 

It occurs in the Iberg in the Hartz, along with slaggy 
mineral pitch, in veins that traverse grey-wacke ; at 
Prague, in calcareous-spar veins that traverse transition 
greenstone ; at Voltrarers in Neufchatel ; it is said also 
at Carharrack in Cornwall ; and In the pitch lake;* of Tri- 
nidad. 


Second Kind, 

Slaggy Mineral Pitch, or Asplialtuin. 

Schlackiges Erdpech, Werner, 

A<r^ecXT6^ of the Greeks, Aristotelis Lib. de Min. Ascult. expl* a J. 
Beckman, Gott. 178d, 4to, p. 280. — ^Bitumen, Plin, Hist. Nat. 
XXXV.— Bitumen solidum coagulatum friabile, Asphaltum, 
Wall, t. ii. p. 93. — ^Asphalte, ou Bitume de Judee, Rome de 
Ltshy t, ii. p. 592 . 2d, De Born, t. ii. p. 78. — Bergpech, ou 

Judenpech, Wid. s. 624. — Asphaltum, or Compact Mineral 
Pitch, Kirrv, vol. ii. p. 46. — Asphaltum, Hatchett, Lin. Trans, 
vol. iv. p. 132.— Schlackiges Erdpech, Estner, b iii. s. 110. 
Id, Emm. b. ii. s. 50. — ^Asphalte, Lam. t. ii. p. 533. 635. — 
H h 2 Bitume 



488 


GJIN. 2. MINERAL RESIN. [CL. 4. INFLAM. MIN. 

Bitume solide, t iii. p. 313. — ^La Poix minerale scoriacecy 

Broch. t. ii. p. 66*. — Schlackiges Bergpech, Reuss, b. iii. s. 113. 
Id. Ltid, b. i. s. 19s. Id, Suck, Qtev tb. s. 48. Id, Bert, s. 343. 
Id, Mohs, b. ii. s. 307. — ^Bitume asphalte^ Brang, t. ii. p. 25. 
— Schlackiges Erdpech, LeonkaiM, Tabel. s. 48. Id, Karsten, 
Tabel. s. 58. Id, Lenz, b. ii. s. 1052. — Schlackiges Erdpech, 

Haas, Handb. b. i. s. 85. Id, Hoff, b. iii. s. 274 Compact 

Mineral Pitch, Aikin, p. 60. - 


External Characters. 

Its colour is pitch-black, which sometimes approaches to 
velvet-black. 

It occurs massive, disseminated, sometimes globular, re- 
niform, and stalagmitic. 

Externally and internally it is splendent and shining, 
and the lustre is resinous. 

The fracture is either imperfect, or tery perfect con- 
choidal. 

The fragments are pretty sharp-edged. 

It is soft, passing into very soft. 

It is opaque. 

It is sectile. 

It retains its lustre in the streak* 

It is easily frangible. 

It feels greasy. 

Specific gravity 1.0, 1.159, 

When held between the fingers emits a bituminous 
smell. 


Constituent 
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[Svhsp* 3. Mineral Pitch, or Bitumen, — 2d Kind, Staggy Mineral Pitch, 


Cmstituent Parts, 


Slaggy Mineral Pitch from Avlona in Albania. 


Carbonated Hydrogen, 
Bituminous Oil, 
Aramoniacal Water, 
Carbon, 

Silica, 

Alumina, 

Lime, 

Oxide of Iron, 

Oxide of Manganese, 


36 cubic inclicf 
32 grains. 

6 

30 

T50 

4.50 

0.75 

1.25 

0.50 


Klaproth^ Beit. b. iii. s. 318. 

The above quantities were obtained from 100 grains, 
and are partly products, partly educts. 

Geognostic and Geographic Situations, 

Europe , — It occurs in veins in renifonn and imbed- 
ded masses in secondary limestone in Fifeshire ; in clay 
ironstone in East Lodiian ; in veins, a( Haughmond Hill 
in Shropshire; and in mineral vejns in Cornwall. Near 
Grund in the Hartz, along with sparry iron, brown iron- 
ore, and heavy-spar ; at the Iberge the galena is intermix- 
ed with it ; in veins, along ’writh calcareous-spar and brown 
iron-ore, at Kamsdorf in Saxony; at Violenberg, near 
Grund, in pieces the size of a hen’s egg, mixed with slaty 
glance-coal, in veins composed of compact brown iron-ore, 
cellular quartz, and straight lamellar heavy-spar. It is 
also met with at Nordberg and Dannemora in Sweden ; 
Morsfeldt in the Palatinate ; in the quicksilver mines of 
Deux Fonts ; incrusting caleedony in Auvergne ; in Salz- 
burg; 
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burg ; Switzerland ; Avlona in Albania, in thick beds in 
sandstone ; and Semenowa in Russia. 

uisia.— It is met with in the mountains of Caucasus ; in 
abi^ndance at the Lake of Asphaltes in Judea, where it 
occurs in masses on the shores, or in pieces floating on the 
surface of the water, appearing to be derived from strata 
or rocks of slaggy mineral pitch in the neighbourhood ; al- 
so on the Tigris and Euphrates, in the Uralian Moun- 
tains. 

America. — Mexico. In the Island of Trinidid, there is 
a lake three miles in circumference, covered with a bitumi- 
nous substance, of the nature of slaggy mineral pitch, and 
cx)nsidetable quantities of this mineral are found in Barba- 
does. 


Uses. 

The Egyptians employed it in the process of embalming 
bodies *. The Turks quarry it in Albania, and use it, 
when mixed with common rosin, for paying the bottoms of 
ships, and for smearing the rigging. The same use is 
made of the minerd pitch of Trinidad, and it is supposed 
to protect the bottoms of ships from the attack of the tere- 
do or borer, so frequent in the West Indian seas. The 
Arabians still use a solution of it in oil to besmear their 
horse harness, to preserve it from insects. The ancients 

also 


* Rouelle concludes, from experiments which he made on mummies, that 
the Egyptians pmployed slaggy mineral pitch in embalming the dead. This 
operation was^ performed in three different ways : the first with slaggy mine- 
ral pitch alone : the second with a mixture of this bitumen, and a liquor ex- 
tracted from cedar, called Cedria r and the third with a similar mixture, to 
which resinous and aromatic substances were added. — Hauy^ Mineralog. 
t. ii. p. 815, 316. 
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[Subsp. 3. Mineral Pitch, or Bitumen, — 3d Kind^ Elaatic Mineral Pitch. 

also used it as an ingredient in mortar ; and it is said that 
the walls of the famous city of Babylon were built with a 
mortar of this kind. The German translator of J. Bar. de 
Vignola’s Civil Baukunstf observes, “ I may here alsc\ re- 
mark, that we find in the accounts of travellers that build* 
ings are often constructed with pitch.; and that Peter de 
Val mentions, that he examined very old buildings, the 
stones of which were cemented by means of mineral pitch, 
and which were still very firm, and in good order.” Kla- 
proth says, that the slaggy mineral pitch of Avlona bums 
with a strong and lively flame, and is considered as the 
principal ingredient in the Greek Fire^ so much employed 
in former times. 


Observatiofis. 

1. The substances de^ribed under the names Asphalt^ 
Jews Pitchy Mvmta mineretlis^ Mineral Pitch, Bitumen of 
Judea, principally belong to this subspecies, although un- 
der these names, by some mineralogists. Earthy Mineral 
Pitch is understood. 

2. Gagat or Jet, is a variety of pitch coal, and therefore 
cannot be arranged under this species. 

3. The term Asphalt, sometimes applied to this sub- 
stance, is derived from the name of the Lake of Judea, 
where itt occurs in abundance. 


Third Kind, 

Elastic Mineral Pitch. * 

Elastiches Erdpech, Werner. 

Elastic Bitumen, Hatchett, Linn. Trans, vol. iv. p. 146- &c.— 
Mineral Cahoutchouc, Kirw. vol. ii. p. 48. — Elastiches Erd- 

pech. 
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pech^ Estner, b. iii. s. 106'. Id. Emm. b.iii. s. 106. — ^Cahout- 
chou fossile^ Lam. t. ii. p. 540. — La Poix minerale elastique^ 
Eroch. t. ii. p. 64. — ^Bitume elastique^ Hauy, t. iii. p. SIS, 
314. — Elastiches Bergpe6h, Reuss, b. iii. s. 110. Id. Lud. 
h* i. s. 192. Id. Suck. 2ter th. s. 46. — Elastisches Federharz, 
Bert. a. 343. — Elastisches Erdpech, Mohs, b. ii. s. 304. Id. 
Leonhard, Tabel. s. 48. Id. Haus. s. 1 17- Id. Karsten, Tabel. 
s. 58. Id. Lenz, b. ii. s. 1052. — Dichter Eiaterite, Hums. 
Handb. b. i. s. 87. — Elastisches Erdpech, b. iii. s. 271. 
—Elastic Mineral Pitch, Aikin, p. 60. 

External Characters. 

Its colours are blackish-rbrown, sometimes inclining to 
brownish-black, sometimes to reddish-brown. 

It occurs massive, reniform, and sometimes with impres- 
sions. 

Internally it is shining* and glistening, and the lustre is 
resinous. 

The fracture is curved slaty, or conchoidal. 

The fragments are indeterminately angular, and also 
slaty. 

It is translucent bn the edges. 

It is shining in the streak. 

It is very soft. 

It is perfectly sectile. 

It is elastic flexible. 

It is light, verging on swimming. 

Specific gravity from 0.9053 to 1.233, Hatchett. 0.930^ 
La Meiherie. . 0.9021, Jordan. 


Constituent 



ItKSlN.] SP. 2. BLACK MINERAL RESIN. 408 

[Suhsp. 3« Mineral Pitch, or Bitumen, — 3<I Kind, Elaatic Mineral Pitch. 

Constituent Fmrts. 

100 Grains aflforded the following products and educts : 


Carbonated Hydrogen^ 

- 38 cubic inebesf. 

Carbonic Acid, 

4 

Bituminous Oil, 

7S grains. 

Acid Water, 

1.60 

Carbon, 

6.26 

Lime, 

2.0 

Silica, 

1.60 

Oxide of Iron, 

0.75 

Sulphate of Lime, 

0.50 

Alumina, 

- 0.26 


Klaproth^ Beit. b. iii. s. 112. 

Geogmstic and Geographic Situatiom. 

It is found in the cavities of a vein in the lead-mine 
called Odin, which is situated near the base of Mamtor, 
to the north of Castletown in Derbyshire. The vein tra- 
verses limestone, and contains galena ar lead-glance, ac- 
companied with fluor-spar, calcareous-spar, quartz, blende, 
calamine, selenite, and slaggy mineral pitch. It is said 
to have been discovered at Neufchatel, ,and in the island of 
Zante. 


Observations, 

1. According to Hatchett, a transition is to be observed 
from Mineral Oil, through Slaggy Mineral Pitchy to Elas- 
tic Mineral Pitch. 

2. Like the elastic gum called Cahoutchouc, it removes 
the traces of graphite (black lead), but it at the same 
time soils the paper a little. 


8. The 
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3. The first account of this mineral was published by 
Dr Lister in the Philosophical Transactions for 1673. 
It was found in an old forsaken mine. He calls it a sub- 
terraneous fungus, and is uncertain whether it belongs to 
the vegetable or mineral kingdc^ ; but rather inclines to 
the former, and hints that it may have grown out of the 
old birch props used in the mine. It was first accurately 
examined by Mr Hatchett. 


Order IL 
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1« Bituminoua Woody or Fibrouo Brown CoaL 


Order //. — COAL, 

Steinkohle, Mohs. 

Genus I. — COAL. 

This Genus contains three Species, viz. Brown Coal, 
Black Coal, and Glance Coal. 


1 . Brown Coal. 

Braun Kohle, Werner. 

I'his species is divided into five subspecies, viz. 1. Bitu- 
minous Wood, or Fibrous Brown* Coal. 2. Earthy Coal, 
or Earthy Brown Coal. 3. Alum Earth. 4. Common Brown 
Coal, or Conchoidal Brown Coal ; and, 5. Moor Coal, or 
Trapezoidal CoaL 


First Subspecies. 

Bituminous Wood, or Fibrous Brown Coal. 

Bituminoses Holz, Werner. 

Vegetabile fossile bituminosum. Wall. t. ii. p. 415.— Bituminoses 
Holz, Wid. s. 651. Id. Werner, Pabst. b. i. s. 365. — Carbo^ 
nated Wood, Kirtv. vol. ii. p. 60. — ^Bitiuninoses Holz, Estner, 
b. iii. s. l66. Id. Emm. b. ii. s, 54. — Le Bois bitumineux 
commun ou parfait. Brock, t ii. p. 44.— Bituminoses Holz, 
Reuss, b. iii. s. 146. — Holzige Braunkohle, Ltid. b. i. s. 186* 
Id. Suck. th. s. 60.— Bituminoses Holz, Bert. s. 351. Id, 

Mohs, 
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Mohs, b. ii. s. Sll. — Lignite fibreux, Brong, t. ii. p. 32.~ 

Bituminoses Holz^ Leonhard, Tabel. s. 48. — Holzige Afler- 

kohle^ Haus. s. 11 6 . — Fasrige Braunkohle, Karsien, Tabel. 

^s. 59 . — Bituminoses Holz, Lenz, b. ii. s. 1057* — Holzformige 

Braunkohle^ Haus, H^db. b. i. s. 80. — Bituminoses Holz, 

Hoff. b. ^i. s. 278. 

External Characters, 

Its colours are pale and dark blackisli brown, and 
wood brown, which sometimes approaches to reddish- 
brown. 

Its exterpal Shape resembles exactly that of stems and 
branches of trees, but is usually compressed. 

Its principal fracture is glimmering, sometimes approach- 
ing to glistening : the cross fracture is shining. The first 
is lighter coloured than the second. 

The fracture is fibroils in the small, slaty in the great, 
and corresponds with the woody texture : the cross fracture 
in some varieties is splintery. 

The fragments are splintery, or cuneiform, but seldom 
indeterminately angular. 

It is opaque. 

The streak is shining. 

It is soft, passing into very soft. 

It is sectile. 

It is slightly elastic-flexible. 

It is rather easily fran^ble. 

Spedfie gravity 1.0, 1.383, Wkdeman. 

Chemical Cliaracters. 

It burns with a clear flame, and evolves, during com- 
bustion, a peculiar bituminous smell, which is very diffe- 
rent; from that of black coal. 


Constituent 
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[Subsp. 1. Bituminout Wood, or Fibrtntt Brown CoaL 


Constituent Parts. 

According to Vauquelin, the bituminous wood of Rolla 
contains the following ingredients : 


Vegetable Earth, 

54.0 

Sulphate of Iron, 

10.7 

Sulphur, 

0.8 

Oxide of Iron, 

12.7 

Sulphate of Lime, 

0.7 

Silica, 

0.2 

Loss, 



Geognostic Situatkm, 

it usually occurs in alluvial land, in beds of common 
brown coal; sometimes also forming whole beds, part of 
which is converted into common brown coal and earth- 
coal, It sometimes also occurs in fragments, branches, 
&c. in clay ; and in the Prussian amber-mines it is found 
in considerable quantity, and occasionally with adhering 
amber. Rocks of the secondary trap fcamation sometimes 
contain beds or imbedded portionjf of this mineral ; and 
it is also met with in imbedded masses in secondary lime- 
stone and sandstone. 

Geographic Situation. 

In England, at Bovey Tracey, near Exeter; at the 
mouth of the Ouse, in Sussex: in Scotland, in the secondary 
trap formation, accompanied with pitch-coal, in the island of 
Skye ; in separate pieces in trap-tuff, in the island of Can- 
na ; in limestone in the island of Skye ; and in the coal for- 
mation in the counties of Fife and Mid-Lothian, It oc- 


curs 
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curs in considerable beds in the trap-rocks of the island of 
Iceland. On the Continent of Europe, it is met with 
both in Upper and Lower Saxony ; also in Bohemia, Sile- 
sia, Moravia, Bavaria, Austria, Stiria, Transylvania, Rus- 
sia, Poland, and France. 


Use. 

It is employed as fuel where great heats are not re- 
quired. 

Observations. 

1. In Iceland, where it occurs in great quantity, it is 
called Suturbrand. 

2. It passes into Common Brown Coal, with which it 
is often confounded. 


Second Subspecies. 

Earth-Coal, or Earthy Brown Coal. 

Erdkohle, Werner. 

Le Bois bitumineux tarreux. Brock, t. ii. p. 45— Erdkohle, 
Reuse, b. ii. 3. s. 159. — Lignite terreux, Brong. t. ii. p, S3. — 
Erdige Braunkohle, Leonhard, Tabel. s. 49. — Erdige After- 
kohle, Haus. s. 11 6.— Erdige Braunkohle, Karsten, Tabel. 
s. 58.— Erdige bituminoses Holz, Lenz, b*. ii. s. 1059* — Er- 
dige Braunkohle, Haus. Handb. b. i. s. 80. — Erdkohle, Hoff. 
b. iii. s. 282. 


External Characters. 

It passes from blackish-brown, through wood-brown, 
into yellowish-grey. Sometimes it inclines to pitch-black. 

It occurs massive. Its consistence is between cohering, 
and' loose, but more inclined to the latter. 

* Its 
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2. Earth Coal, or Earthy Brown Coal. 

Its particles are coarse^ dusty^ and soil a little. 

Internally it is ^ntly glimmering, passing into dull 

The fracture in the more cohering masses is fine earthy. 

The streak is somewhat shining. 

Specific gravity 1.2. 

Chemical Characters. 

It bums easily, and diffuses, during combustion, a smell 
like that of burning bituminous wood. Alkohol dissolves 
a brownish-coloured bitter substance, having many of the 
properties of vegetable extract. By distillation it affords a 
honey-coloured oil, which is soluble in alkohol, and appears 
to be intermediate between resin and volatile oil. When 
this oil is freed of its watery parts, by exposure to a gentle 
heat, and then allowed to cool, it acquires the consistence 
of white cerate 

Comtituent Parts. 

Earth Coal of Schraplau. 

Carbonated Hydrogen, 59.0 cubic inches. 

Carbonic Acid, - 8.5 

Acid Water, - 12.0 

Empyreumatic Oil, - 30.0 

Coal, - - 20.25 

Lime, - - 2.0 

Sulphate of Lime, - 2.5 

Clay, - - 0.5 

Oxide of Iron, - 1.0 

Sand, - - 11.5 

Klaprothy Beit. b. iii. s. 320. — 323. 

Geognostic 

* This oil, according to Klaproth, resembles very much in its properties 
the substance called Sea or Lake Wax, which is found at Bargusin, on the 
shores of the I.ake Baikal. 
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Gedgrmsik tmd Geergraphit 

it is found, along with bituminous wood, in Thuringia, 
in the district of Mansfeldt ; and in the circles of Saal and 
Xeipsic, it occurs in beds from twenty to forty feet thick, 
having an extent of several square miles. 

Uses, 

it is usM as fuel where no great degree of heat is requi- 
red, as in heating rooms^ salt, nitre., and alum works, and 
in distillation. But to render it fit &>r these purposes, it 
must be moistened with water, beat in troughs, then made 
into bricks, and dried. Sometimes it is intermixed with 
small black coal, to increase the intensity the heat. Its 
ashes are used with advantage as a manure ; mid a colour 
resembling umber prepared from it. It is also used as a 
bistre colour. 


Observations, 

1. It passes into Bituminous Wood^ from which it differs 
principally in its ^tate of aggregation. 

When much iroi^pyrites is dispersed through it, alum 
is prepared from it, as is the case at Muhlbach, and Komo- 
than in Bohemia. 

8. Its name is derived from its state of aggregation. 

a 


Third 
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[Subsp, 3. Alum Earth* 


TMrd Suhs^pccies, 

Alum Earth. 

Alaiinerde, Werner. 

Terra aluminaris, Wall. t. ii. p. 32. — Alaunerde, Wid. s. 398.—* 
Jd. EstneVy b. ii. s. 64>7- Id- Emm. b. ii. s. 299* — Aluminite 
bitumineux, Lam. t. ii. p. 1 16. — La terre alumineuse. Brock, 
t. i. p. 383. — ^Alaunerde, lleuss, b. ii. 3. s. 152. Id. End. 
b. i. s. 110. Id. Suck. 2terth. s. 528. Id. Bert. s. 218. Id. 
Mohfij b. ii. s. 311. Id. Leonhard, Tabel. s. 48. Id. Kar^ 
.deti, Tabel. s. 58. — Erdige Afterkohle, Ilaus. s. Il6.— Alaun- 
erdo, I,cnz, b. ii. s. 1003 . — Erdige Braunkohle, Haus. Handb. 
b. i. s. 80. — Alauncrde, Hoff. b. iii. s. 285. 


External Ckaracters. 

Its colours are blackish-brown, and brownish-black. 

It is massive. 

It is dull, soinetiines glimmering ; but tliis is owing to 
an intermixture of mica. 

The fracture in the great, is thitk or thin slaty, in the 
small, earthy. 

It breaks into tabular pieces. 

Tlie streak is sliining. 

It feels rather meagre, and sometimes greasy. 

It is sectile, and uncommonly easily frangible 
It is very soft, inclining to friable. 

Chemical Characters. 

Wlien exposed to heat, it burns with a flame ; and 
VoL. in. I i when 
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when left some time exposed to a moist atmosphere, it 
becomes warm, and at length takes fire. 


Constituent Parts. 


Charcoal, 

19^5 

Sulphur, 

2.85 

Silica, 

40.00 

Alumina, 

16.00 

Oxide of Iron, 

6.40 

Sulphate of Iron, 

1.80 

Sulphate of Limey 

1.50 

Magnesia, 

0.50 

Sulphate of Potash, 

1.50 

Muriate of Potash, 

0.50 

Water, 

10.75 


101.45 


Klaproth^ in Gehleifs Journ. vi. 44. 

Geognostic Situation. 

It occurs frequently in beds of great magnitude in allu- 
vial land. It has been remarked, diat where beds of 
brown coal have a covering of clay, that they afford good 
fuel ; but when the cover is sand, the subjacent coal is 
alum earth. 


Geographic Situation. 

It is found in Bohemia, Saxony, Austria, Naples, Hun- 
gary, and in the Vivarais in France. 

Uses. 

It is first exposed to the air for several months, and then 

lixiviated, 
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[Sttbsp, 4. ConiTnoii Br<mn Coal, or Conchoidal Brown CoaL 

lixiviated, to obtain the alum it c<intains : it is rarely used 
for fuel. 


Fourth Subspecies, 

Common Brown Coal, or Conchoidal Brown Coal. 

Gemeine Braimkohle, Werner. 

Braun Kohle, Estncr, b. iii. s. 126. — La Houille brun. Brock. 
t. ii. p. 47* — Gemeine braun Kohle, Reuse, b. ii. 3. s. 154. 
Id. Lud. b. . s. 1 87* Id. Suck, gter th, s. 63. Id. Bert. s. 345. 
Id. Mohs, b. ii. s. 311. Id. Lemihard, Tabel. s. 48. Id. Kar^ 
sten, Tabel. s. 58. Id. Haus. s. 117. — Muschliche Braun- 
kohle, Lenz, b. ii. s. 1060 — Gemeiner Braunkohle, Haus. 
Handb. b. i. s. 73* Id. Hoff. b. iii. s. 287* 

External Characters. 

Its colour varies from blackish-brown to brownish-black. 
It occurs massive, and sometimes ligniform. 

Internally it is shining, and sometimes glistening ; and 
the lustre is resinous. 

The fracture is rather imperfei?t large conchoidal ; and 
sometimes shews the fibrous woody texture. 

The fragments are indeterminate angular, and more or 
less sharp-edged. 

The colour is lighter in the streak. 

It is soft and very soft. 

it is rather brittle and easily frangible. 

Specific gravity 1.2. 

Chemical Characters. 

It burns with a weak blue-coloured flame, and en\its a 
smell like that of burning bituminous w(X)d 
I i2 


Constituent 
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Cmstituent Parts, 

200 Grains of tlie Bovey Brown coal, by distillation. 

yielded, 

• 

Grains. 

1. Water, which soon came over acid, and 
afterwards turbid, by the mixture of 
some bitumen, - * 

60 

2. Thick brown oily bitumen, 

21 

8. Charcoal, - . - - . 

90 

4. Mixed gas, consisting of hydrogen, car- 
bonated hydrogen, and carbonic acid. 

29 


200 


Haiclielty Phil. Trans. 1804. 

Geognostk Situation, 

It occurs in alluvial land, and in secondary or fltetz- 
trap rocks. 

Geographic Situation, 

It is found at Bovey near Exeter ; in the Leitmcritzef, 
Saatzer, and Ellbogner, circles in Bohemia ; in the coun- 
ties of Mansfeldt, Thuringia, Magdeburg, and the circles 
of Saal and Leipsic, in Lower Saxony ; in Hessia, in 
the famous hill called the Meissner ; at Kaltermordheim, 
in the district of Eisenach ; at Stockhausen and Hoen in 
Westerward ; Island of Bornholm in Denmark ; in the 
Faroe Islands ; Greenland. 

Use, 

It is used as fuel. 

Observations^ 



OUD.S. COAL.] 


SI*. 1. BKOWN COAL. 505 

[Subsp, 5. Moor-Coal^ or Trapezoidal Bromn CoaL 


Ohservatwns. 

1. It is distinguished by its higli degree of lustre, and 
conchoidal fracture. 

2. We find in it, 1. Iron-pyrites : 2. Honey stone ; 3. 
Amber : 4. A substance resembling Retinite. 

. 3. It is to be observed passing into Bituminous Wood 
and Moor-Coal ; sometimes also into Pitch-Coal. 


Fifth Subspecies. 

Moor-Coal, or Trapezoidal Brown-Coal. 

Moorkohle, Werner, 

Moorkohle, Esiner, b. iii. s. 129* — kLa Houille limoneuse. Brock. 
t. ii. p. 48. — Moorkohle, Rems, b. iii. s. 157* Id, Lud, b. i. 
s. 187* — Moorbraunkohle, Suck, 2tcr th. s. 64.— Moorkohle, 
Bert. s. 346. Id, Mohs, b. ii. s. 313. Id, Leonhard, Tabel. 
8. 49* — Trapezoidische Braunkohle, Karslen, Tabel. s. 58. 
Id, Haus, s. 116. — Moorkohle, Lenz,^, ii. s. 1065 — Trape- 
zoidische Braunkohle, Ilaus, Handb. b. i. s. 79» — Moorkohle, 
Hoff. b. iii. s. 289« * 

External Characters, 

Its colour is dark blackish-brown, often passing into 
brownish-black. 

It occurs massive, when first dug, but soon bursts and 
splits into rhomboidal pieces. 

The lustre of the principal fracture is glimmering, of 
the cross fracture glistening, and the lustre is resinous. 

The principal fracture is imperfect slaty ; the cross frac-^ 
lure even, approaching to flat conchoidal. 


The 
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The fragments are trapezoidal, approaching to cubical, 
seldom indeterminate angular. 

It is soft and very soft, 
li is sectile. 

The streak is shining. 

It is uncommonly easily frangible the most frangible 
species of coal. 

Specific gravity. 


Chemical Characters. 

Nearly the same as those of brown coal. 

Geognostic Situation. 

It occurs in great beds in alluvial land, and in floetz- 
trap rocks. 


Geograj)hic Situation. 

It occurs in the Leitmeritzer, Saatzer and Ellbogner 
circles in Bohemia ; at Thalern, near Krems in Austria ; 
also in Transylvania, Moravia, the island of Bornliolm 
in the Baltic Sea ; the Faroe Islands ; and with imbedded 
amber in Greenland. It occurs more frequently in Bohe- 
mia than in any other country. 

Observations. 

1. Its fracture and rhomboidal fragments distinguish it 
from other kinds of brown coal. 

2. It is the most abundant kind of brown coal. 


2. Black 
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2. Black Coal. 

Schwartzkohle, Wemer. 

This species is divided into fonr subspecies, viz. Slate- 
Coal, Cannel-Coal, Foliated Coal, and Coarse Coal. * Soot- 
Coal. 


First Subspecies, 

Slate-Coal. 

Schieferkohle, Werner, 

Lithanthrax petrosus. Wall, Syst. Min. li. 99* (in part).— 
Schieferkohle, Estner, b. iii. s. 147. — La Houille schisteuse, 
ou le Schieferkohle, Brock, t. ii.*p. 52*— Schieferkohle, Reuss, 
b. iii. s. 132. Id. loigt, s. 10. Id, Lud. b. i. s. 189* — Schie- 
fer Steinkohle, Suck. 2ter th. s. 53. — Schieferkohle, Bert. 
s. 347. Id, Mohs, b. ii. s. 31 6. Id. Leonhard, Tabel. s. 49* 
Id. Karstcn, Tabel. s. 58. Id. Lettz, b. ii. s. IO68. Id. Haus, 
Handb. b. i. s. 74. Id. Hoff. b. iii. s. 596. 

• 

External Characters. 

Its colour is intermediate between velvet-black and 
dark greyish-black. Sometimes it presents a pavonine or 
peacock-tail tarnish, sometimes a columbine tarnish. 

It occurs massive and in ovoidal and columnar concre- 
tions. 

It is shining or glistening, and tlie lustre is resinous. 

The principal fracture is nearly straight, and generally 

thick 


• According to Haiiy, this coal may be split into right rhomboidal prisms 
of about 95®. — Lucas, t. ii. p. 259. 
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thick slaty ; tlie cross fracture is imperfect and flat conchoi- 
dal, and sometimes even or uneven. 

The fragments are sometimes slaty, sometimes trape- 
zoicfed, or indeterminate angular. 

It is harder than gypsum, but not so hard as calcareous* 
spar. 

The lustre is heightened in the streak. 

It is brittle, inclining to sectile. 

It is easily frangible. 

Specific gravity — 

According to Kirwan^ 1.250 to l.OX^ English. 

1.259 From Irvine in Scotland. 
Wiedcman^ 1.277 

BkUer, 1.28125 to 1.3780 From Sabrze 

in Silesia. 

V32132 to 1.3820 Bielschowitz. 
1.342 to 1.463 Postchaphcl. 

Chemical Characters^ 

It burns longer tlian cannel coal ; cakes more or less, and 
after combustion leaves a slag. 


Caivstituent Parts. 

« 


Slatc-Coal of Wal- 

j Slate-Coal ofjsiate-Coal of Biel- 

Slate-Coal of 

denburg. 

Sabrze. 

schowitz. 

Whitehaven. 

Bitumen, 36.875 

Bitumen, 32.934 

Bitumen, 37.890 

Carbon, 56.8 

Carbon, 57.993 

Carbon, 63.312 

Carbon. 58.172 

Mixture of As- 

Earth, 5.823 

Earth, and 

Earths, and 

phalt and 

Iron, and 

Oxide of 

Oxide of 

Maltha, in 

Oxide of 

Manga- 
nese, 1.157 

Iron, 3.904 

Iron, 3.937 

which the 
asphalt pre- 
dominates, 43.0 

Richter., Neue Ge- 
genst. d. Chem. 

Richter, Neue ^Ge- 
genst. d. Chem. 

Richter., Neue Gc- 
genst. d. Chem. 
vi- 234. 

vi. 224. 

Vi. 224. 

Kirwan. 


Gcog’nostic 
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Geogfiostlc and Geographic Situations, 

In England it is found in vast quantity at Newcastle, 
and ill the great expanse of the coal formation in lliat 
neighbourhood ; in tlie whole tract ot‘ the coal Ibnnation 
which stretches from Bolton, by Allonby, AVorkingtori to 
Whitehaven ; in Scotland, in almost every quarter of the 
great river-district of the Forth ; in great quantity in the 
river-district of the Clyde, at Cannoby, Sanquhar, and 
Kirkconnel, in Duinfriessliire : it is found also in Thurin- 
gia ; electorate of Saxony ; Bohemia ; Silesia ; Hungary ; 
the Tyrol ; Stiria ; Bamberg ; Bavaria ; Salzburg ; and 
France. 

Observation, 

It passes sometimes into Cannel and Foliated Coal. 


Second Subspecies, 

Cannel-Coal. 

Kennelkohle, Werner. 

Lithanthrax piceus. Wall, Syst. Min. ii. 99* — Caniielkohle, Fjp/-. 
ncTy b. iii. s. 151. — La Houille de Kilkenny, on le Kennel- 
kohle, Brock, t. ii. p. 53. — Cannelkohle, lieuss, b. iii. s. 130. 
Id, Voigt, s. 172. Id. Lud, b. i. s. I89. Id, Suck. 2ter th. 
s. 53. Id, Bert. s. 348. Id, Moks, b. ii. s. 320. — Houille 
compacte, Brmig. t. ii. p. 3, — Kannelkohle, Lcouhard, Tabel. 
s. 50. Id. Ka?’sicn, Tabel. s. 58. — Cannel Coal, Kid, vol. ii. 
p. 52. — Kennelkohle, Lenz, b. ii. s. 1071- Id. Haus. Handb. 
b. i. s. 75. Id. HaJJ'. b. iii. s. 303. — Candle Coal, Aikin, 

p. 61. 


External 
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External Characters. 


Its colour is intermediate between velvet and greyish- 

b^k. 

It is massive. 

Internally it is glistening, or glimmering, and the lustre 
is resinous. 

The fracture is large and flat conchoidal, or even. 

The fragments are irregular, cubical, or trapezoidal. 

It is harder than gypsum, but not so hard as calcareous- 


spar. 

It is brittle. 

It is rather easily frangible. 

Specific gravity,— 

According to Kirwan^ 1.232 

Watsm, 1.237 

La Mctherie^ 1.270 
Blumenbachy 1.275 

Geognostic Situation. 


It occurs along with the preceding subspecies in the coal 
formation. 


Geographic Situation. 

It is found in England near Whitehaven, Wigan in 
Lancashire, Brosely in Shropshire, AthercliflF near Shef- 
field ; in Scotland, at Gilmerton, in the neighbourhood of 
Edinburgh, and Muirkirk in Clydesdale. 

Uses. 

On account of its solidity, and the good polish it is ca- 
pable of receiving when pure, it is cut into drinking-ves- 
sels 



0UJ).8. COAU] SP. 3. BLACK COAL. 511 

[Sub»p, 3. Fcliated CoaL 

sels of various kinds, inkholders, snuff-boxes, &c. ; but its 
principal use is as fuel. 

Observations. 

According to the Bishop of Llandaff*, its name is derived 
from the word candle^ because in some places the poor 
people use it in place of lights. In Scotland it is named 
Parrot Coal. 


Third Subspecies. 

Foliated CoaL 

Blatterkohle, Werner. 

Id. Estner, b. iii. s. 155.— Le Charbon lamelleux, Brock, t. ii. 
p. 54?.— Blatterkohle, Reussy b. iii. s. 128. Id. Voigt, s. 72. 
Id. Lud. b. i. s. 1 89- Id. Such. 2ter th. s. 52. Id. Bert. s. 34?7« 
Id. Mohs, b. ii. s. 347- Id. Leonhard, Tabel. s. 50. Id. Kar* 
sten, Tabel. s. 58. Id. Lenz, b. ii. s. 1069*— Glanzkohle, Haus. 
Handb. b. i. s. 73.— Bliitterkohle, Hoff. U iii. s. 303. 

External Characters. 

Its colour is velvet-black, and sometimes it has a pavo- 
nine or columbine tarnish. 

It occurs massive, and in lamellar concretions. 

The lustre is splendent and resinous. 

The fracture is uneven. 

The fragments are indeterminate angular, approaching 
to trapezoidal. 

It is softer than cannel coal. 

It is intermediate between brittle and sectile. 


It 
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It is very easily frangible. 

Specific gravity 1.B44, 1.406, BreitJiaupt 

Constituent Parts. 


Carbon, 

Bitumen, 

Ashes, 


Whitehaven, 

57.00 

41.3 

1.7 

100 Kirwan. 


Geog nostic Sit uation . 

It occurs in the coal formation, although not abundant- 
ly, and generally accompanied with slate-coal. 

Geographic Situatim. 

It is found in the kingdom of Saxony, in Silesia, and 
in the coal-fields of this country. 

Observations. 

1. It is distinguisl^ed by its lamellar concretions, splen- 
dent lustre, and easy frangibility. It is nearly allied to 
Slate Coal, but in that subspecies the lustre is lower, and 
the lamellar concretions are wanting. 

2. It frequently falls into pieces by the action of the 
weather, and sometimes even catch fire. These changes 
are caused by the decomposition of intermixed iron-pyrites. 


Fovrth 
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Fourth Subspecies. 

Coarse Coal. 

Grobkohle, Werner. 

Id. Estner, b. iii.s. 158.— La Houille Grossiere, ou la Grobkohle, 
Brock, t. ii. p. 55 . — Grobkohle, Reuss, b. iii. s. 123. Id. 
Lud. b. i. s. 190 . Id. Suck. 2 ter th. s. 51. Id. Bert. s. 34^6. 
Id. Leonhard, Tabel. s. 50. Id. Lenz, b. ii. s. 1073. Id. 
Haus. Handb. b. i. s. Td. Id. Hoff. b. iii. s. 306. 

External Characters. 

Its colour is dark greyish-black, inclining to brownish- 
black. 

It occurs massive, and in granular concretions, which are 
intimately aggregated together. 

It is glistening and resinous. 

The principal fracture is imperfect, and thick scaly ; the 
cross fracture is fine-grained uneven. 

The fragments arc sometimes indeterminate angular ; 
sometimes rather blunt-edged. 

It is harder than gypsum, but not so liard as calcareous- 
spar. 

It is rather brittle, and easily frangible. 

Specific gravity 1.454, Breithaupt. 

Geognostic Situation. 

It is found in the coal formation. 

Geog^raphk Situation. 

It occurs in coalworks in the neighbourhood of Dres- 
den ; also at Neustadt and Hohenstein in the Hartz ; near 

• Sabrze 
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Sabrze in Upper Silesia ; and in the district of Hameln in 
Hanover. 


Observations, 

This subspecies is characterised by its colour, and gra- 
nular concretions. 


Soot-Coal f . 

Russ-Kohle, Vcngt, 

Russ-Kohle^ Karsien, Tabel. s. 58. — Houille fuligincuse, Hauy, 

External Characters, 

Its colour is dark greyish-black. - 
It occurs massive. 

It is dull or glimmering, and the lustre inclines to semi- 
metallic. 

The fracture is uneven, sometimes inclining to earthy. 
The fragment, s are blunt-edged. 

It is shining in the streak. 

It soils. 

It is soft. 

It is brittle, and easily fran^ble. 

It is light. 


Chemical Characters, 

It bums with a bituminous smell, cakes, and leaves a 
small quantity of ashes\ 


Geognostic 


i* It is named Clod Coal in West Lothian ? 


2 
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[Subsp. 1 . Pitch CoaU or Jet, 


Geognostic and Geographic Situations, 

It occurs, along with slate-coal, in West Lothian, and 
other parts in the river-district of the Forth ; and on tlie 
Continent, it is met with in Saxony and Silesia. 


3. Glance Coal. 

Harzlose Steinkohle, Mohs, 

This species contains two subspecies, viz. Pitch Coal, 
and Glance Coal. 


First Stibspecies. 

Pitch-Coal, or Jet. 

Pechkohle, Werner, 

Gemma Samothracea, Plin, Hist. Nat. xxxvii.? — Bitumen gagas. 
Waller, Syst. Min. t. ii. p. 106, — Pechkole, Estncr, b. iii. 
s. 132. — ^La Houille piciforme, ou le Pechkole, Brock, t. ii. 
p. 49. — Pechkohle, Reuss, b. iii. s. 142. ^d. Lied, b. i. s. 188. 
— Pechsteinkohle, Suck, 2ter th. sft 58. — Pechkohle, Bert. 
s. 349. Id, Mohs, b- ii. s. 317* Leonhard, Tabel. s. 49* 
Id, Karsten, Tabel. s. 58. Id. Lenz, b. ii. s. IO66. Id. 
Haus, Handb. b. i. s. 78. Id. Hoff. b. iii. s. 293.— Jet, Aikin, 

p. 62. 


External Characters, 

Its colour is velveublack. 

It occurs massive; and it is said also in plates, and 
sometimes in the shape of branches, with a regular woody 
internal structure. 


Internally 
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Internally it Is splendent, and tlie lustre is resinous. 

The fracture is large and perfect conchoidal. 

The fragments are indeterminate angidar, and rather 
sharp-edged. 

tt is opaque. 

It is soft. 

It affords a brown-coloured streak. 

It is rather brittle. 

It is easily frangible. 

It does not soil. 

Specific gravity, according to Wiedeman, 1.308. 

Chemical CJuiracters. 

It burns with a greenish flame. Its chemical constitu- 
tlon is still imperfectly understood. 

GeognQstk Situaticm> 

It occurs along with brown coal, in beds in floetz trap 
and limestone rocks ; also in beds and in imbedded por- 
tions in bituminous-shale, 

K^cog raphic Situation. 

It occurs in secondary trap rocks in the Isle of Skye ; in 
a similar situation in the Faroe Islands. On the Continent, 
it is met with in the Meissner liill in Hessia ; at Irsenberg 
in Bavaria ; in a bed of bituminous wood at Kunnerdorf 
in Bohemia; in a bed of loam above moor-coal, in the 
Saxon Erzgebirge; in bituminous-shale in limestone in 
Stiria. 

Uses. 

It is used as fuel, either in its natural state, or when 
converted into coaks. iVccording to a report published in 
3 the 
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the Journal des Mines,’’ twelve hundred men are em- 
ployed in the district of Aude in France, in fabricating, 
with the pitch-coal of that neighbourhood, rosaries, but- 
tons, ear-rings, necklaces, bracelets, snuff-boxes, drinking- 
vessels, &c. One thousand hundred weight are yearly ex- 
pended for this purpose ; and, to Spain alone, the value of 
18,000 livres is sold. In Prussia, the amber-diggers, 
who name it Black Amber, cut it into various ornamental 
articles. 


Observatkyns. 

1. It is distinguished by its splendent resinous lustre, and 
perfect conchoidal fracture. 

2. According to Voigt, it is to be observed passing on 
the one side into glance-coal, ‘ and on the other into brown 
coal. 

3. Its name is derived from its pitchy aspect. It was 
formerly known by the name Gagat or Jet, a name de- 
rived from the river Gaga, or the city Gagas in Lesser 
Asia, where it was formerly dug. 

4. It is named Black Amber by the Prussian amber- 
diggers, because it is found acconipanying ambei*, and, 
ivhen ridibcd, becomes faintly electric. 

5. Several varieties of slaggy mineral pitch, and canncl 
coal, are known by the name of Jet. 


Second Subspecies. 

Glance-Coal. 

Glanzkohle, Wermr. 

This subspecies is subdivided into four kinds, viz. Con- 
choidal Glance-Coal, Slaty Glance-Coal, Columnar Glance- 
Coal, and Fibrous Coal. 

VoL. III. K k 
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First Kind, 

Conclioidal Glance-Coal. 

Muschliclie Glanzkohle, Werner, 

Anthracite compacte, Hauy. 

Id, T.slner, b. iii. s. 135. — La IlouiUe eclatante, ou le Glanzkohle, 
Brock, t. ii. p. 50, — Glanzkohle, Reuss, b. iii. s. 138. Id. 
Voigt, s. 90 . Id. Leojihard, TabeL s. 49* — Schlagiger An- 
thracite Karsten, Tabel. s. 58. Id. Haus, s, 115. — Musch- 

licher Anthracite, Benz, b. ii. s. 1077 ^Muschlicher Glanz- 

kolile, Hoff. b. iii. s. 315. 


External CJutraciers. 

Its colour IS iron-black, of various degrees of intensity, 
which rather inclines to bjrown ; and on the surface it has 
sometimes a tempo red-steel coloured tarnish. 

It occurs massive and vesicular ; the interior of the vesi- 
cles has a tempered-steel coloured tarnish. 

Internally it is splendent and shining, and the lustre is 
imperfect metallic.* 

The fracture is pei/ect and flat conclioidal, also small 
conclioidal. 

The fragments are indeterminate angular, and sharji- 
edged. 

It is harder than gypsum, but not so hard as calcareous^ 
s|>ar. 

It is rather brittle. 

It is easily frangible. 

Sjiecific gravity 1.5, Mohs, 

In thin pieces it emits a ringing sound. 

Chemical Characters, 

It burns without flame or smell, and leaves a white 
coloured ash. 


Constituent 
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\Subsp» 2. Glance^Coalf-^Xst Kindy Conchoidal GlancC‘CoaL 


Constitiient Parts, 
inflammable Matter, 

Alumina, 

Silica and Iron, 

Schraub, Beschr. d. Meissner, s. 146. 

Gcognostic Situatkm, 

It occurs in beds in clay-slate, grCy-wacke, Lydian-stone 
and alum-slate, through which latter it is often dissemina- 
ted, and gives the glossy appearance to glossy alum-slate. 
It is much more abundant in secondary roc^ks, as in those 
of the coal and of the trap formations. 

Geographic SHnatimu 

It occurs in beds in the coal formation of Ayrshire, as 
Itiear Cumnock and Kilmarnock ; in the coal districts in 
the river-district of the Forth ; and in Staffordshire in 
England, On the Continent, it is inct^with in the Meiss- 
ner in Hessia, at Schonfeld in Saxqpy ; and in the Alps of 
Switzerland. 


96.66 

2.00 

1.83 


Observathvs, 

1. It appears to pass into Slaty Glance-coal, (coal- 
blende). 

2. On the Meissner, it occurs along with other kinds 

of coal, in the following order, beginning with the upper- 
most : 1. Columnar coal : 2. Conchoidal glance-coal : 

8. Pitch-coal : 4. Common brown-coal, passing into pitch- 
coal : 5. Brown-coal, with inclosed bituminous wood and 
earth-coal: 6. Bituminous wood. — Voigt. 


K k2 


Second 
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Secofid Kind. 

Slaty Glance-Coal. 

Schriefege Glanzkohle, Werner, 

Anthracite feuillet^, Hauy. 

Plombagine charbonneuse, ou Anthracolite, IDe Bom, t. ii. 
p. 296. — Kohlenblende, Wid. s. 653. — Native mineral Carbon, 
Kirw. vol. ii. p. 49 — Kohlenblende, Estner, b. iii. s. 197* Id, 
Emm. b. ii. s. 77-— Anthracite de Dolomieu, Lam. t. i. p. 76. 
—La Blende charbonneuse, ou la Kohlenblende, Brock, t. ii. 
p. 79. — ^Anthracite, Hauy, t. iii. p. 307* — Kohlenblende, Reuss, 
b. iii. s. 183. — ^Anthracite, Brong. t. ii. p. 55. — Kohlenblende, 
Leonhard, Tabel. s. 50. — Geraeiner Anthracit, Karsten, Tabel. 
s. 58. Id. Haus. s. 115. — Schiefriger Anthrazit, Lenz, b. ii. 
8. 1078. Id. Haus. Handb. b. iii. s. 317* Id. Hoff. b. iii. 
8.317. 


External Characters. 

Its colour is daFk iron-black, seldom inclining to brown ; 
those varieties that border on graphite, incline to steel- 
grey. 

It occurs massive. 

Internally it is shining and glistening, and the lustre is 
imperfect metallic. 

The principal fracture is more or less perfect slaty ; the 
cross fracture small and imperfect conchoidal, or uneven. 

The fragments are pretty sharp-edged, and sometimes 
trapezoidal. 

It is rather softer than conchoidal glance-coal. 

It is easily frangible. 

It is intermediate between sectile and brittle. 


Specific 



DM. 2. COAL.] SP. 3. GLANCE-COAL. 521 

[Suhsp. 2. Glance~Coaly-^2d Kind, Slaty Glancc^CoaL 

Specific gravity 1.580, Klaproth, 1.415, Thomson, 
1.300, La Metherie. 1.468, Groess, 1.526, Kirwan, 

Chemical Characters, 

According to Dolomieu, when reduced to powder, and 
heated in a crucible, it does not give any sulphureous or 
bituminous odour, and, on distillation, it affords , neither 
sulphur nor bitumen. By exposure to a considerable heat, 
it burns without fiame, and at length is consumed, leaving 
a greater or lesser portion of ash, according to its purity. 


ConstHiient Parts, 


Panzenherg, 


Dolomieu. 

Carbon, 

90 

72.05 

Silica, 

4 to S 

13.19 

Alumina, 

4to‘5 

3.29 

Oxide of iron, 

2 to 3 

3.47 

Loss, 


8.00 


100 

100.00 


Geognosiic Sitm^tion. 

It occurs in imbedded masses, beds and veins, in pri- 
mitive, transition, and secondary rocks. It occurs in 
Spain, in gneiss ; in Switzerland and Savoy, in mica-slate 
and clay-slate ; at Lischwitz, near Gera in Saxony, in tran- 
sition rocks ; in trap rocks, as in the Calton Hill at Edin- 
burgh ; in the coal formation in the river district of the 
Forth ; and in a similar formation near the village of Bran- 
dau, in the Saatzer circle in Bohemia. 


Geographic 
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Geographic Situation. 

Europe. — It is found in several flcetz districts in Scot- 
land^ as near West Craigs in West Lothian, Dunferm- 
line in Fifeshire, Cumnock, and Kilmarnock in Ayrshire, 
and in the island of Arran. In similar rocks in England, 
as in the southern parts of Brecknock, Caermarthenshire, 
Pembrokeshire, and Birch Hill, near Walsal in Stafford- 
shire: also at Kilkenny in Ireland. On the Continent, 
it is met with at Kongsberg in Norway, where it is asso- 
ciated with native silver, in veins that traverse mica- 
slate : in . tlie Hartz, in veins of red and brown iron-ore, 
which traverse grey-wacke ; in imbedded masses in grcy- 
wacke in Dauphiny ; in mineral veins at Schemnitz in 
Hungary. 

America. — Abundantly in the United States 

Asia. — In the govemnjent of Katharinoslow in Siberia. 

Observations. 

In this country it is named Blind Coal. 


Third Kind. 

C 

Columnar Glance-Coal. 

Stangenkohle, Voigt. 

Houille bacillaire, Hauy. 

Stangenkohle, Jjeonhard, Tabel, s. 50. Id. Karsten^ Tabel. 
s. 58. Id. Lenz, b. ii. s. 1067- — Stanglicher Anthrazit, Haus. 
Handb. h. i. s. 72. — Stangenkohle, Hoff. b. iii. s. 2^5. 

External 


* Vid. Maclure’s interesting Sketch of the Mineralogy of the United 
States, Dr Bruce's Mincralogical Journal, and particularly that valuable 
work, Cleaveland's Elementary Treatise on Mineralogy and Geology. 
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[Subtp* 2. Glance^Coaly — 3d Kindy Columnar Glance~CoaU 


External Clmracicrs. 

Its colours arc velvet-black and greyish-black. It occa- 
sionally exhibits a tempered-steel tarnish. 

It occurs massive, disseminated ; also in prismatic con- 
cretions, which are sometimes straight, sometimes curved ; 
and vary in thickness from a few lines to upwards of an 
inch, and frcgn an inch to four or five inches in length. 

The lustre is shining and glistening, and imperfect me- 
tallic. 

The fracture is more or less perfect, and small conchoi- 
dal. 

The fragments arc indeterminate angular, and sharp- 
edged. 

It is opaque. 

It agrees in hardness with the r)ther kinds. 

It is brittle, and easily frangible. 

Specific gravity 1.40S, Breithaupt. 

Chemical Characters. 

It burns without flame or smoke. 

Geognostic a/nd Geographic Situations. 

It forms a bed several feet thick, in the coal-field ot 
Sanquhar in Dumfriesshire; at Saltcoats in Ayrshire, it 
occurs, not only in beds, along with greenstone, slate-clay, 
clay ironstone, and bituminous-shale, in the coal formation 
of that district, but also imbedded in the greenstone ; about 
four miles from new Cumnock, also in Ayrshire, there is a 
lied of columnar glance-coal, from tliree to six feet thick, 
in which the columns are arranged in rows like basalt, and 

which 
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which is inteimixed with compact, scaly, and columnar 
graphite. Both the graphite and columnar glance-coal are 
contained in the coal formation, and in some places contem- 
poraneous masses t)f greenstone are imbedded in the coal , 
It occurs also at the Meissner in Hessia, where it is asso- 
ciated with concholdal glance-coaJ, pitch-coal, brown-coal, 
bituminous wood, and earth-coal, and covered with green- 
stone and basalt. 


Fourth Kind. 

Fibrous Coal, or Mineral Charcoal. 

Mineralischc Holzkohlc, Werner. 

Mineralische Holzkohle, Lcwihard, Tabel. s. 50. — Fasriger 
Anthracit, Karsten, Tabeli s. 58. Id. Hatfs. s. 115. Id. Lenz, 
b. ii. s. 1082. — Fasriger Anthrazit, Ilaus. Handb. b. i. s. 72. 
— Mineralische Holzkohle, Hoff. b. iii. s. 319- 

Kxtemal Characters. 

Its colour is dark greyidh-black, which sometimes ap- 
proaches to velvet-black.* 

It occurs massive, in thin layers, and single pieces ; also 
in fibrous distinct concretions. 

It is glimmering, bordering on glistening, and the lustre 
is silky or pearly. 

The fragments are indeterminate angular, blunt-edged, 
.sometimes also splintery. 

It soils strongly. 

It 


* Jameson's Mineralogical Description of Dumfriesshire, p. 160, 161, 


162 . 
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2* Glance- Coaty~-~‘4fth Kind^ Fibrous Coal^ or Mineral (jharcocd^ 

It is soft, passing into friable. 

It is very easily frangible. 

i2hemical Characters, 

When exposed to a strong heat, it bums without flame 
or smoke ; some varieties scarcely yield to the most intense 
heat. 


Geognostic a'lid Geographic Situations, 

It occurs imbedded, or in thin layers, in black coal, some- 
times inclosed in pitchstone, and it is said also occasionally 
associated with some varieties of brown coal. It is met with 
in the different coal-fields of Great Britain, and also in si- 
milar situations on the continent of Europe. 

Observations, 

1. Its fibrous concretions and silky lustre distinguish it 
from all the other kinds of coal. 

2, It is not certain that this mineral is wood mineralised. 
Several of the varieties may be original^ carbonaceous mat- 
ter, crystallised in fibrous concretioi^s. 


APPEN- 
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EARTHY AN» SALINE MINERALS. 

1. Allophane. 

Allophan, Stromeyer. 

External Characters. 

Its principal colour is blue, but it also occurs green and 
brown. 

It occurs massive, disseminated, small reniform, and bo^ 
tryoidal. 

Externally and internally it is shining or glistening, and 
tlie lustre is vitreous. 

The fracture is small and imperfect conchoidal. 

The fragments are sharp-edged. 

It is transparent, but only translucent on the edges in 
the brown varieties. 

It is semi-hard. 

It is brittle, and uncommonly easily frangible. 

Specific gravity 1.852 to 1.889, Stromeyer. 

Chemical Characters. 

0 

It readily gelatinates in acids. 


Constituent Parts. 


Water, 

41.301 

Silica, 

21.922 

Alumina, 

32.202 

Lime, 

0.730 

Sulphate of Lime, 

0.517 

Carbonate of Copper, 

3.058 

Hydrate of Iron, 

0.270 


100 Siromeyer. 

Geognostic 


3 
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Geognostic and Geographic Situations, 

It oeenfs i» a !)ed of irondhot limestone in grey-wacke« 
slate in the Forest of Thuringia. 

Observations, 

1. It is characterised by its uncommonly easy frangibi- 
lity, and low specific gravity : it is distinguished from 
Hyalite and Opal by colour, inferior hardness, and low 
specific gravity. 

2. It has been described under the name Riemannltc, 
in honour of M. Riemann, who first noticed it. Its pre- 
sent name was given to it by Stromeyer. 


2. Amblygonite. 

Amblygbnit, Breithaupt, 

External Characters, 

Its colours are greenish-white, pale mountain-green, and 
celandine-green, and marked externally with reddish and 
yellowish-brown spots. 

It occurs massive ; and crystallized in oblique four-sided 
prisms. 

Internally it is shining and vitreous. 

Its cleavage is said to be parallel with the sides of an 
oblique four-sided prism of 106® 10' and 78® 50'. 

The fracture is uneven. 

The fragments are oblique rhomboidal. 

It ranges from translucent to translucent on the edges. 

It is as hard as felspar. 

It is brittle, and easily fran^ble. 

Specific gravity 8.00, 8.04, Breithaupt, 

% 


Chemical 
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Chemical Characters, 

It melts easily before the blowpipe into a white enamel. 
During fusion, it emits a reddish-yellow phosphoreal light, 
and intumesces, and loses a considerable quantity of some 
volatile ingredient. 

Geognostic and Geographic Situations. 

It occurs in granite, along with green topaz and tour- 
maline, near Penig in Saxony. 

Obscrvalims. 

1. It is distinguished from Felspar by its cleavage, and 
^eater specific gravity ; and from Prismatic Spodumene 
by its cleavage. 

2. It appears to be a species of the genus Sj>odumene. 

3. The name is from the GreeTc word which 

refers to its blunt-edged prismatic form. 


3. Aplome, Hatty ^ 

This mineral has a deep brown 6r orange-yellow colour. 
Occurs crystallized in rhomboidal dodecahedrons, which 
arc so streaked as to point out the cube as its primitive 
form. In lustre, fracture, and hardness, it agrees with 
common garnet, but its specific gravity is lower, not exceed- 
ing 3.444. It is found on the banks of the river Lena in 
Siberia. 


VoL. III. 


LI 


4. Basalt 
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4. Basalt-Jasper* 

Basalt-Jaspis, Friesleben. 

External Oiaractera. 

Its principal colour is lavender-blue ; but it also occurs 
pearl, bluish, greenish, and yellowish grey, and from the 
latter it passes into yellowish and liver brown. Sometimes 
these colours are arranged in stripes. 

It occurs massive, and coarsely disseminated. 

Internally it ranges from glistening to glimmering, and 
the lustre is resinous, inclining slightly to vitreous. 

The fracture is small and imperfect conchoidal, and 
sometimes coarse-grained uneven. 

The fragments are rather sharp-edged. 

It is opaque. 

It is hard in a middling degree. 

Specific gravity 8.41. The specific gravity is probably 
higher. 


Geognostic and Geographic Situations. 

« 

It occurs imbedded in basalt in many districts in Ger- 
many. 


Ohservalims. 

1. This substance has been described under a variety of 
names: thus Dr Zimmermann names it Systyl; other 
authors Basaltic HomsUme ; and Dr Reuss describes it as 
a variety of Porcelain Jasper. It is conjectured to be 
nearly allied to Azurestone. 


H. Gmelin 
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2. Gmelin describes a blue mineral found on Vesuvius, 
which bears some resemblance to basalt-jasper 


5. FibroHte. 

Id. B&umon, Ph. Trans. 1802^ p. 289. Hauy. Id, Delam, 
Id, Karsten. Id, Lucas. 

Eoctemal Characters. 

Its colours are white and grey. 

It occurs crystallized in rhomboidal prisms, the angles 
of whose planes are 80® and 100®. 

Internally it is glistening. 

The principal fracture is fibrous, the cross fracture is 
uneven. 

It is harder than quartz. 

Specific gravity 3.^14. 

Constituent Parts. 

Alumina, - - 58.25 

Silica, - - 68.00 

Iron, and loss, 3.75 

100 

Cheneviocy Phil. Trans. 1802, p. 335. 

Geographic Situation, 

It is found in the Carnatic. 

Observations. 

It was first described and named by Boumori. 

L 1 2 6. Gehlenite. 


Schwtigger’s Journ. f. Chemie und Pbysik, b. ziir. Heft 3. 
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6. Gehlenite. 

External Characters. 

This mineral is described as a subspecies of Vesuvian at 
pages 1S8. and 139. of VoL I. It would have been better 
to have marked it off with an asterisk, and placed it beside 
Vesuvian, as a substance nearly allied to it, and not as be- 
longing to the same species, because its hardness and spe- 
cific gravity are inferior to that of Vesuvian. The follow- 
ing analysis of it has been lately published : 


Constituent Parts. 


Lime, 

85.50 

Silica, 

^9.64 

Alumina, * - 

24.80 

Oxide of Iron, 

6.50 

Volatile ingredients. 

3.80 


99.60 


Fuchs, in Schweig. Journ. Bd. xv. 
h. 4. 8. 877. 


7. Holmite, Clarke. 

External Characters. 

It 6ccurs crystallized in the form of an oblique four-rided 
prisin, and possesses a sperific gravity of 8.597. 


Constituent 
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Ccmtitvmt Parts. 


Lime, 

27 

Carbonic Acid, 

21 

Alumina, 

6i 

Silica, 

- - 6i 

Oxide of Iron, 

29 

Water, 

10 


Holme. 


Observations. 

It was named in honour of Mr Holme, who analysed it. 
Its geognosde situation is imknown. 


8. Humite. 

Humite, Bovrnon. 

Id* Boumon, Cat. Min. p. 52. 

Esctemal Characters. 

Its colour is reddish-brown. 

It occurs crystallised in octahedrons, which are always 
more or less truncated and bevelled. 

The planes are frequently transversely streaked. 

Its lustre is shimng. 

It is transparent. 

It scratches quartz with difficulty. 

Geognostic and Geographic Situations. 

It occurs at Somma, near Naples, in a rock composed of 
grey-coloured granular topaz, mixed with grains of pale 

yellow 
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yellow and green topaz, which latter is sometimes crystal- 
lised in cavities ; also with brown and olive-green mica, 
and white haiiyne. 


Observations. 

The preceding account is from Boumorfs Catahgite 
Mmeralogiqti£y and it contains all that is known of the 
species. It was named by Boumon in honour of Sir 
Abraham Hume, Baronet, a zealous cultivator of mine- 
ralogy, and possessor of one of the most valuable and splen- 
did mineralo^cal cabinets in England. 


9. Konite or Conite. 

Konit, Friesleben, 

External Characters. 

Its colours are ash, yellowish, and greenish grey ; but 
on exposure to the air becomes brown. 

It occurs massive, also stalactitic, with pyramidal im- 
pressions of quartZji and in crusts. 

Internally it is dull. , 

The fracture is small-grained uneven, also fine splintery, 
and occasionally flat conchoidal. 

The fragments are rather sharp-edged. 

It is translucent on the edges, or opaque. 

It is semi-hard. 

It is brittle, and rather easily frangible. 

Specific gravity S.83 — 2.899. 

Chemical Characters. 

It becomes black before the blowpipe, but does not melt. 
It dissolves with feeble effervescence in nitrous add. 

Constituent 
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Constituent Parts, 


Carbonate of Magnesia, 

67.5 

Carbonate of Lime, 

S8.0 

Oxide of Iron, 

3.6 

Water, 

- 1.0 


100.0 


Geognostic and Geographic Situations, 

It occurs in the trap hill named Meissner in Hessia. It 
is said also to have been found in Saxony and Iceland. 


10. Lievfite. 

Lievrit, Werner, 

Yenite, Lelievrei Journal des Min^s, N. 121. p. 65. Id, Hauy^ 
Tabl. p. 42. & 182. — llvait^ Steffens, b. i. s. 556,— Lievrit, 
Hoff, b. iL s. 376 — Yenit, Lenz, b. i. s. 215. 


External Characters, 

Its colour is intermediate between* dark greyish-black 
and iron-black, but sometimes pa^s through raven-black 
into blackish-green. 

It occurs massive; also in distinct concretions, which are 
small and scopiform radiated, and in others which are thin 
and straight prismatic ; and crystallized in the following fi- 
gures: 

1. Oblique four-sided prism, acuminated on the extre- 
mities with four planes, which are set on the late- 
ral planes 

2. Four- 


Yenit quadrioctonal, HaUj* 
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2. Four-sided prism, which is almost rectangular, be- 
velled on the extremities, and the bevelling planes 
set on the obtuse edges. 

8. The preceding figure, in which the angles of the bc- 
velment are bevelled. 

4. The preceding figure, in which the angles of the se- 
cond bevelment are truncated, and the obtuse la- 
teral edges of the prism bevelled. 

The crystals vary from acicular to the thickness of half* 
an inch : they are frequently scopiformly aggregated, some- 
times superimposed, and sometimes imbedded. 

The lateral planes of the crystals are longitudinally 
streaked. 

The lustre of the fracture is glistening and semi-me- 
tallic. 

The fracture is uneven. 

The fragments are indeterminate angular, rather sharp- 
edged. 

It is opaque. 

It is hard in a low degree : it scratches glass with ease, 
and gives a few sparks with steel, but is scratched by adu- 
laria. * 

It does not change itS* colour in the streak, 
is easily frangible. 

Specific gravity 3.825, 4.061, Lelievre, 

Chemical Characters. 

It is attacked by the three mineral acids, but does not 
gelatinate with them. When exposed to heat, it becomes 
magnetic ; its colour is changed from black into dark red- 
dish-brown, and it loses about 2 per cent, of weight. Be- 
fore the blowpipe, it melts easily, and without intumescence, 
into an opaque black bead, which has a dull metallic as- 
pect, 
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pect, and is attracted by the magnet, but does not possess 
polarity. It dissolves in glass of borax, with a slight ebul- 
lition. 


ConstUitent Parts, 


Silica, 28.0 

Alumina, 0.6 

Lime, 1 2.0 

Oxide of Iron, 55.0 

Oxide of Man- 
ganese, 3.0 

Silica, - 29 

Lime, - 12 
Oxide of Iron 

and Oxide of 
Manganese, f57 

Silica, 30.0 

Lime, * 12.5 

Oxide of Iron 

and Oxide of 
Manganese, 57.5 

Silica, Slt.u 

Alumina, 1.0 

Lime, 14.8 

Oxide of Iron, 49.0 
Oxide of Man- 
ganese, 2.0 

98 

Vauquelin, | 

100.0 

Vautpi^lin, 

98.6 

De8cotil8.\ 

96.8 

. Vauquelin, 


Geognostlc and Geographic Situations. 

It occurs in primitive limestone, along with epidote, 
quartz, garnet, magnetic ironstone, and crystallized arsenic- 
pyrites, at Rio la Marine, and Cape Calamite, in the island 
of Elba. It is said also to occur in Siberia. 

Observations, 

1. Colour, crystallization, kind of lustre, fracture, dis- 
tinct concretions, opacity, hardness, an4 considerable weight, 
distinguish this mineral from all others with which it might 
be confounded. 

2. Werner places it in the system between Schorl and 
Epidote : in the systems of Haiiy, Steffens, and Lenz, it 
follows Augite. The quantity of iron it contains is remark- 
able ; and if not accidental, shews that Lievrite probably 
belongs to a family different from any in the Wernerian 
system. 


11. Omphacite. 
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11. Omphacite. 

Omphazit, Werner, 

^External Characters, 

Its colour is intermediate between pale leek and moun- 
tain green, and sometimes inclining to grass-green. 

It occurs massive and disseminated ; also in narrow and 
short radiated and granular distinct concretions. 

Internally it ranges from glistening to glimmering, and 
the lustre is resinous. 

Cleavage same as that of common au^te. 

The fracture is fine grained uneven. 

It is feebly translucent 

It is as hard as felspar. 

Specific gravity = 3.30.' 

Geogmstk and Geographic Sitiuitions, 

It occurs in primitive rocks with precious garnet, some- 
times also with kyanite, mica, and actynolite, in the Sau- 
Alpe, in Carinthia ; and near Hoff in Baireuth. 

Obaervatiom, 

1. It is considered by Werner as a distinct species; 
but the circumstance of its agreeing with Augite in cleav- 
age, hardness, and specific gravity, prove that it is a mere 
variety of that species. 

% The name Omphacite is from Omphax^ the name 
given by Pliny to a green-coloured mineral, and which 
Werner has adopted for this variety of augite. 


12. Pharmacolite, 
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12. Pharmacolite, or Arsenic-Bloom. 

Arsenikbliithe, Werner. 

Pharmakolith, Karsten^ Tabel. (1. Ausg.) S6. 75.— -Chaux arso 

niate> Hauy, t. ii. p. 293.— Pharmakolith, Nordeutsche Beit. 

z.Berg.und Huttenk. iii. s. 116. lA. Karsten, Tabel. (2. Ausg.) 

8. 74j. Id. Haus. Handb. b. iii. s. 860. Id. Aikin, p. 65. 

External Characters. 

Its colours are reddish-white, snow-white, yellowish- 
white, and milk-white. 

It occurs as a coating^ in small balls, ntnall reniform, 
and botryoidal, with a drusy surface ; frequently in very 
delicate capillary shining crystals, which are scopiformly 
or stellularly aggregated. 

Externally it is glimmering, and the lustre is silky. 

Internally it is shining or glistening, and silky on the 
radiated, but dull on the earthy fracture. 

The fracture is very delicate, straight, scopiform and 
stellular radiated, and sometimes pas^s into fibrous, also 
earthy. 

The fragments are indeterminate angular, and also 
wedge-shaped. 

It occurs in coarse and small granular distinct concre- 
tions. 

It alternates from semi-transparent to opaque, which 
latter occurs in the varieties with earthy fracture. 

It is very soft, passing into friable. 

It is easily frangible. 

It soils. 

Specific gravity, 2.536, Selb. 2.640, Klaproth. 

Chemical 
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Chemical Characters. 

Before the blowpipe it is almost entirely dissipated, with 
a dense white arsenical vapour. 

Constituent Parts. 


Wittichen. 

Andreaaberg. 

Lime, • S5.00 

27.28 

Arsenic Acid, 50.44 

46.58 

Water, - 84.56 

28.86 

100 

96.82 

Klaprothy Beit. 

John, in Gehlen's Joum. 

b. iii. 8. 281. 

f. Chem. und Phys. 


b. iii. s. 539* 


Geognostic SitvMkm. 

^ • 

It occurs in veins along with tin-white cobalt, native 
arsenic, and frequently earthy red cobalt-ochre. 

Geographic Situation. 

It is found in veins in granite in the mine named Sophia 
near Wittichen in Filrstenberg ; at Andreasberg in the 
Hartz; Ri^lsdorf; and Glucksbrunn in the Forest of 
Thuringia. 


13. PimeUte, Karsten. 

This mineral Werner considers to be a variety of Stea- 
tite. It occurs at Kosemutz in Silesia. 


14. Rhaetizite. 
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14. Khsetizite. 

Rhaetizit, Werner. 

External Characters. 

Its colours are greyish, milk, and yellowish white, from 
which latter it passes into pale ochre and Isabella yellow, 
and into brick-red; and on the other side into greyish- 
white, bluish and smoke grey. 

It occurs massive; and in scopiform and promiscuous 
radiated distinct concretions, which are collected into others 
which are large and longish angulo-granular. 

It is glistening, shining and pearly. 

The fragments arc wedge-shaped and splintery. 

It is feebly translucent on the edges. 

In other characters same as kyanite. 

Geognostic and Geographic Sitvutions. 

It occurs in primitive rocks, associated with quartz, mica, 
and graphite, at Pfitzsch in the Tyrol. 

Observation^. 

1. It is named from Rhaetia, its only known locality. 

2. It is a variety of Kyanite. 


15. Sphaenilite. 

Sphaerulit, Breithaupi. 

External Characters. 

Its principal colours are brown and grey. 

It 
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It occurs in imbedded roundish balls and grains^ which 
are sometimes reniformly aggregated ; also in stellular fi- 
brous concretions. 

Externally it is sometimes smooth, (when it has a milky 
incrustation), sometimes rough. 

Internally it alternates from glimmering to dull. 

The fracture is even and splintery. 

It is opaque, or translucent on the edges. 

It scratches quartz with difficulty. 

It is brittle, and easily frangible. 

Specific gravity 2.52, — 2.40. 


Chemical Characters. , 
It is nearly infusible before the blowpipe. 


Geognostic amd Geographic SituaiAms. 

It occurs in pearlstone and pitchstone-porphyries, where 
it is often associated with small scales of mica, and por- 
tions of felspar. 

It occurs imbedded in pearlstone in the vicinity of Glas&- 
hutte near Schemnitz ; in the pitchstone of Meissen ; and 
the homstone balls found at Planitz are probably varieties 
of this min^pl. It is also found in Iceland, imbedded in 
pitchstone. 

Observations. 

1. It is distinguished by its colour, form, and high de- 
gree of hardness. It is distinguished from Obsidian by co- 
lour, inferior lustre, and fracture; from Pearlstone^ by 
greater hardness and specific gravity. 

2. It is named Sphasrvlite from its form. 


2 


16. Spak. 
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16. Spak, Breithaupt 

External Characters. 

Its colours are yellowish and greyish white. 

It occurs in small veins, and in thin prismatic distinct 
concretions. 

Internally it is shining and resinous. 

It has a threefold rectangular cleavage. 

Its fracture is small grained uneven, also small splintery. 

It is translucent 

It is soft, inclining to very soft. 

It is brittle, and easily frangible. 

It has a feeble sweetish saline taste. 

Chemical Characters. 

It is completely soluble in water. 

Geognostic and Geographic Sitiiations. 

It occurs in the salt-mines of Wieliczka and Bochnia in 
Poland. 


OhservaiAoris. 

1. Its taste is very different from that of common salt, 
and therefore cannot like that mineral be used with food. 

2. It is said to be the Fibrous Rock-salt of Werner. 


17. Skorodite. 

Skorodit, Breithaupt 

External Characters. 

Its colour is leek-green, which passes on the one side 

into 
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into celandine-green and blackish-green, on the other into 
liver-brown. 

It occurs massive, and disseminated, but most frequent- 
ly crystallised, in very short broad rectangular four-sided 
prisms, acutely acuminated on both extremities, with four 
planes, which are set on the lateral edges. 

The narrow lateral planes are longitudinally streaked ; 
the others are smooth, and ranging from shining to splen- 
dent, and die lustre is intermediate between vitreous and 
pearly. 

There is one distinct cleavage parallel with the broader 
lateral planes of the prism, consequently in the direction of 
the shorter diagonal of an oblique four-sided prism. 

The fracture is intermediate between uneven and small 
and imperfect conchoidal. 

It is translucent on the edges, or semitransparent. 

It is as hard as calcareoiis-spar. 

It is easily frangible. 


Chemical Characters. 

It easily melts before the blowpipe, . with the copious 
emission of’ arsenical vapour, and is converted into a red- 
dish-brown mass, which,® when highly heated, so as to drive 
off all the arsenic, becomes attractable by the magnet. 
These phenomena shew that this mineral is an arseniatc of 
iron, probably combined with manganese. It contains no 
copper. 


Geogmstic and Geographic Situation. 

It occurs imbedded in a bed composed of quartz and 
homstone, in primitive rocks in the Schneeberg mining di- 
strict in Saxony ; also at Ldling in Carinthia. 


3 


18. Spincllaiie 
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18. Spinellane* 

External Characters, 

Its colour is plum-blue. 

It occurs crystallised, in rhomboids of 117® 23'; and 
62® 37'; and in six-sided prisms acuminated with three 
planes. 

It scratches glass. 

Geognostic and Geographic Situations. 

It occurs on the shores of the Lake of Laach, in a rock 
composed of grains and small crystals of glassy felspar, 
quartz, hornblende, black mica, and magnetic iron-ore, in 
small grains. 

Observation. 

It is said to be a variety of HaUyne. 

19. Steinheilite. 

This beautiful mineral has been asccrjtained to belong to 
the species Prismato-rhomboidal loljtc. 

20. Stilpnosiderite f , Ulmann. 

External Characters. 

Its colour ranges from brownish-black to blackish- 
brown. 

It occurs massive, small reniform, irregular dendritic, 
and in curved lamellar concretions, 

VoL. III. M m Internally 


* So named from its resemblance to Spinel. 

t So named on account of its characteristic high lustre, and its ferrugi- 
nous contents, from the .Greek words shiningy and iron. 
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Internally it is splendent and shining, and the lustre re. 
sinous. 

The fracture nearly perfect conchoidaL 
The fragments are sharp-edged. 

It is opaque. 

It affords a yellowish-brown streak. 

It is hard in a low degree. 

It is brittle, and easily frangible*. 

Specific gravity 3.77, Breithaw^t 

Chemical Characters. 

Is infusible without addition before the blowpipe ; melt- 


ed with borax, it forms a dark olive-gree^i 

L glass. 

Constituent Parts. 

Oxide of Iron, 

80.50 

Silica, - 

2.25 

Water, 

le.oo 

Oxide of Manganese, a trace. 

98.75 UUmann. 


It is said by other mineralogists to contain a considerable 
portion of phosphoric acid. 

Geognostic and Geographic Situatlofns. 

It generally occurs along with brown iron, and is some- 
times associated with green lead-spar. It is found in Sax- 
ony and Bavaria. 

Observations. 

1. It is very nearly allied to meadow iron-ore, and may 
prove to be a variety of that mineral. 

2. It has been described under the names Slaggy or Vi- 
treous Brown Iron-ore, Pitchy Iron-ore, and Glance Iron- 
ore, 


* Chusite, 
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♦ Chusite, Limblllite, Sideroclepte, Mellilite, and Suc- 
cinite, minerals described by Saussure and Bonvoian, ap- 
pear to be varieties of Olivine and Augite. 


METALLIFEROUS MINERALS. 

21. Argentiferous Copper-Glance, 

Silber Kupfer-glanz, Hausmann, 

External Characters. 

Its colour is blackish lead-grey. 

It occurs massive and disseminated. 

Internally it is shining or glistening, and the lustre is 
metallic. 

The fracture is flat conchoidal, passing into even. 

It becomes more shining in the streak, but the colour is 
not changed. 

It is soft. 

It is sectile, and rather difficultly frangible. 

Specific gravity 6.255, Stromeeyr, 

Constiittent Fhrts. 

Sulphuret of Copper, 38.654? 

Sulphuret of Silver, 60.646 

Sulphuret of Iron, 0.700 

100 Stromeyer. 

Geognostic amd Geographic Situatims. 

This rare mineral is found only at Schlangenberg in Si- 
beria, where it is associated with copper-pyrites, calcareous- 
spar, and homstone. 


Mm2 


Observatiom. 



553 OXIDE OF ABSENIC. [aPPEM. 

1. Common Oxide of Arsenic^ 

Observations, 

1. Colour, fracture, softness, and perfect sectility, arc 
the principal characters of this mineral. 

2. It is intermediate between copper-glance, brittle sil- 
ver-glance, and common silver-glance. 


22. Oxide of Arsenic. 

Arsenikbliithe, Karsten, 

Arsenic oxyde, Hauy, t. iv. p. 225. — ^Ars^nikbliithe^ Rcuss, 
b. iv. s. 522. Id. ^Karsten, Tabel. s. 74. — Arsenic oxyde, 
Hauy, Tabl. p. 108. Id. Lucas, t. ii. p. 447. — ^Arsenibliithc, 
Haus. Handb. b. iii. s. 805. 

It is divided into three subspecies, viz. Common, Capil- 
lary, and Earthy. 

First Subspecies. 

Common Oxide of Arsenic. 

Gemeine Arsenikbliithc, Haimnann. 

Id. Haus. Handb. b. iii. s. 805. 

External Characters. 

It^colours are snow-white or milk-white, and sometimes 
tinged accidentally reddish, yellowish, or greenish. 

It occurs in crystalline or stalactitic crusts ; sometimes 
in small, adhering, tabular or prismatic crystals. 

Internally it is shining or glistening, and the lustre is 

intermediate 
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[Subsp. 2 . Capillary Oxide of Arsenic,~^Subsp, 3 . Earthy Oxide of Arsenic. 

intermediate between vitreous and adamantine ; sometimes 
pearly. 

The fracture is uneven, more or less inclining to radi- 
ated, and foliated- 

It alternates from opaque to semitransparent. 

It is soft. 


Second Subspecies. 

Capillary Oxide of Arsenic. 

Haarlbrmige Arsenikbliithe, Hausmann. 

Id. Haus. Handb. b. iii. s. 806. 

External Characters. 

Its colour is snow-white. 

It occurs in very delicate capillary crystals, which are 
sometimes scopiform, sometimes globularly aggregated ; 
and are often so delicate, that the whole appears like the 
finest mould. 

The lustre is silky and shining.. 

Third Subspecies. 

Earthy Oxide of Arsenic. 

Erdige Arsenikbliithe, Hausmann. 

Id. Haus. Handb. b. iii. s. 806. 

External Characters. 

Its colour is yellowish and greyish-white. 


It 
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It seldom occurs massive ; more frequently in crusts^ and 
stalactitic. 

It is dull. 

The fracture is fine earthy. 

It is opaque. 

It sometimes occurs* in curved lamell^^ concretions. 

It is friable. 

Geognostic and Geographic Situaikm of the Species, 

It occurs at Andreasberg in the Hartz, along with na« 
tive arsenic, red silver, antimonial silver, galena or lead<- 
glance, yellow orpiment, and corroded quartz ; at Bi- 
ber, along with sulphate of cobalt ; at Jbachimsthal with 
orpiment. It is also found at Gistain in the Pyrennees, and 
at Saint Marie aux Mines in France ; and in the Island of 
Guadeloupe. 

Observations. 

It very much resembles Pharmacolitb, with which, in- 
deed, it has been often confounded. An obvious chemical 
character may be used for distinguishing them ; — the oxide 
of arsenic’' is soluble inj water, which is not the case with 
pharmacolith. 


28. Bismuthic Silver. 

Wissmuth Silbererz, Stlb. 

Wismuthisches Silber, Selb, in Crell’s Chexh. Annal. 1,793, 1.10. 
Id. Wtd. s. 716.— Wismuthblci, Reuss, b. ii. 4. s. 191- Id» 
Karsten, TabeL s. 68.— Wismuihsilbererz, Selh, in den Mine- 
ralogiscben Studien, b. i. s. 79*— ^Bismuthic Silver, Aikin, 

p. 28. 


External 
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External Characters, 

Its colour is pale lead-grey, becoming deeper on expo- 
sure to the air. 

It occurs disseminated ; and rarely crystallised in acicu- 
lar and capillary crystals. 

Its lustre is glistening and metallic. 

The fracture is fine-grmned uneven. 

It is soft. 

It is sectile. 

It is easily frangible. 

Chemical Characters. 

Before the blowpipe, metallic globules begin to ooze out, 
and on the addition of borax, unite into one mass, the flux 
at the same time acquiring an amber colour : the metallic 
button is brittle, and of a tin-white colour. 


Constituent Parts, 


Bismuth, 

27.00 

Lead, 

33.00 

Silver, 

15.00 

Iron, 

, - 4.30 

Copper, 

0.90 

Sulphur, 

16.30 


96.60 


Klapfoth* Beit, b, ii. s. J297- 

Geognostic and Geographic Situations. 

It has hitherto been found only in the mine named 
Friedrich-Christian in the Schapbach, in the Black Forest, 

where 

• Selb, in his Mineralogical Studies, vol. i. p. 81. states the quantity of 
silver in this ore at 20 per cent. 
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where it occurs in veins that traverse gneiss, along with 
copper-pyrites, and quartz, and a smaller quantity of iron- 
pyrites, and galena or lead-glance. 


24. Blue Ironstone. 

Blaueisenstein, Klaproth. 

Eoctemal Characters^ 

Its colour is indigo-blue, which ihclines to lavender- 
blue. 

It occurs massive, and with impressiors of crystals of 
brown iron-ore. 

Externally it is glimmering, internally dull. 

The fracture is coarse-grained uneven. 

It is opaque. 

It is semihard. 

It is rather brittle, and easily frangible. 

Specific gravity 3.20, Klaproth. 

Chemical Characters. 

It loses its colour on exposure to heat; and when melt- 
ed with borax, forms a clear green bead. 


Constituent Pa/rts* 


Oxi^e of Iron, 

40.5 

Silica, 

50.0 

Lime, 

1.5 

Natron, 

6.0 

Water, 

8.0 


Geographic 


100.0 
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Geographic Sitiuiti<m. 

It occurs on the Orange River in Southern Africa. 

Uses, 

It is used for painting houses at the Cape of Good 
Hope. 

Observations, 

1. Colour, hardness, and specific gravity are the princi- 
pal characters of this mineral. 

% It was brought from the Cape of Good Hope by Pro- 
fessor Lichtenstein of Berlin. 


25. Crichtonite. 

Craitonite, Bournon, 

Id, Bourmn, Cat. Min. p. 430. 

External Characters. 

Its colour is velvet-black. 

It occurs crystallised, in tlie foljpwiiig figures ; 

1. Very acute rhomboids, with angles of 18° and 162° ; 

or it may be described as an acute double three- 
sided pyramid, in which the lateral planes of the 
one are set on the lateral edges of the other. 

2. In which the summits of the pyramids are more or 

less deeply truncated. 

3. The summits of the pyramids acuminated with three 

planes, which are set oif the lateral planes, and the 
summits of the acumination truncated. 

4. In which the angles of the summits of the p 3 nraraids 

are bevelled. 


The 
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The crystals are very small. 

Externally and internally it is splendent, and the lustre 
is vitreous, inclining to metallic. 

The cleavage is indistinct. 

The fracture is conchoidal. 

« 

It is opaque. 

It is harder than octahedrite ; it scratches fluor-spar, but 
it does not affect glass. 

It does not affect the magnet. 

Chemical Character. 

It is infusible without addition before the blowpipe. 

Geognostic Sitiiation. 

It occurs in primitive rocks along with octahedrite, in the 
different countries where that mineral is found. 

Observations- 

1. It was named Crichtonite by Bournon, in honour ol‘ 
an excellent mineralogist, my friend Dr Crichton, physician 
to the Emperor of Russia. 

2. It appears to have been confounded, sometimes with 
octahedrite, sometimes 'mth micaceous iron-ore ; it is pro- 
bably a new species of titanium-ore. 


26. Cupreous Manganese. 

Kupfer Manganerz, Breithavpt. 

Exterrlld Characters. 

Its colour is bluish-black. 

It occurs massive, small reniform, and botryoidal. 
Externally and internally it is shining and resinous. 

The 
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The fracture is perfect conchoidal. 

The fragments are rather sharp-edged. 

It is opaque. 

It is not changed in the streak. 

It is intermediate between hard and semihard. 

It is rather brittle, and easily frangible. 

Specific gravity 3.197, — 3.216, BreUhcmpt, 

Constitibent Parts, 

Black Oxide of Manganese, 82.0 

Brown Oxide of Copper, - 13.5 

Silica, - 2.0 

97.6 

Lampadius, 

Geognostic and GeograpMc Situaiixm, 

It occurs in primitive rocks at Schlackcnwald in Bohe- 
mia. 

Observatwns, 

1. It is characterised by its colour, lustre, hardness, and 
specific gravity. 

2. It is distinguished from blrfck cobalt ochre by its 
hardness, lustre, and its specific gravity. 

27. Native Nickel. 

Haarkies, Werner, 

Nickel Natif, Haiiy, 

External Character 

Its colour is a kind of brass-yellow, which inclines to 
brdnze»yellow, and seldomer to steel-grey. 


It 
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It occurs in delicate capillary crystals. 

It is shining or glistening, and the lustre is metallic. 
The crystals are rigid. 

It is brittle. 


Constituent Parts. 

It consists, according to Klaproth, of Nickel, with a small 
quantity of cobalt and arsenic. 

Geognostic and Geogra/phic Situations. 

It occurs in veins in gneiss, where it is associated with 
liornstone, quartz, calcareous-spar, and brown-spar, at Jo- 
hangeorgenstadt in Saxony ; also in the (‘avitics of copper 
nickel in Huel Chance Mine, near St Austle in Cornwall. 

Observations. 

This mineral cannot correctly be considered a native 
nickel, because it wants the characters of pure nickel ; it is 
rather to be viewed as a compound of nickel with cobalt 
and arsenic. 

2. It is the Haarkies of Werner. 


28. Orthite. 

This mineral is so named because it always occurs in 
straight layers, generally in felspar. It resembles Gado- 
linitc. It is composed of protoxide of cerium 19.50; pro- 
toxide of iron 12.44 ; protoxide of manganese 3.44 ; yttria 
3.44; silica 82.00 : alumina 14.80; lime 7.84; water 5.36, 
Berzelms. 

It is found in the mine of Finbo, in the vicinity of Fah- 

lun 



appen.] pyrosmalite, or native muriate of iron. 661 

lun in Sweden. The mine is situated in a vein of granite 
which traverses gneiss. 

A variety of orthite was discovered in another mine near 
Fahlun, and which possesses the property of taking fire be- 
fore the blowpipe, and of continuing to burn for some mo- 
ments. It is named Pyr orthite. Besides the same consul 
tuents, as Orthite, it contains 25 per cent, of carbon. 

Several other combinations of cerium have been described 
under the names YttroceritCy Suh-fiuate of Ceriumy Deuto- 
Jiuate of CermmyWCidi Double Fluait (f Cerium and Yttria ; 
but our knowledge of tliese is very imperfect and unsatis- 
factory. 


29. Pyrosmalite. 

Pyrodmalite, MolVs Eph. ivi s. S^O.—Hisinger, Samling till 
en Mineralogisk Geograffi ofver Swerige, 175. — Py rosmalith, 
Karsten, Tabel. s. 103. Id. Haus. Handb. s. IO 68 . — Fer mu- 
riate, Hauy, in' Lucas, t. ii. p. 418. 

External Characters. 

Its colour is liver-brown, incliniijg to pistachio-grecn. 

It occurs in straight lamellar concretions, and crystallised 
in the following figures : 

1, Regular six-sided prism, which is sometimes so 
short as to form a six-sided table. 

2. The six-sided prism, truncated on the terminal 
edges. 

The terminal planes of the crystals are shining and 
pearly ; the lateral planes, when not covered with a rough 
dull crust, are shining and vitreous. 

The most distinct cleavage is parallel with the terminal 
plane of the prism ; another less distinct parallel with the 

plane 
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lateral planes of the prism. The fracture is uneven, pass- 
ing into splintery. 

Internally the lustre of the cleavage is shining and pear- 
ly ; the fracture is glimmering. 

It is translucent on the edges. 

It is semi-hard. 

Its streak is brownish-white. 

It is brittle. 

Specific gravity 8.081. 

Chemical Chanracters, 

It is insoluble in water. It is soluble in muriatic 
acid, with exception of a small siliceous residuum. Be- 
fore the blowpipe, it gives out vapours of oxygenated mu- 
riatic acid*, and is converted into a magnetic oxide of 
iron -f*. 

« 

Comliiuent Parts, 


Protoxide of Iron, - 91.810 

Protoxide of Manganese, 91 .1 40 

Submuriate of Iron, - 14.095 

Silica, * - - 35.850 

Lime, - 1.910 

Water, and Loss, - 5.895 


Hisinger. 

Geognostic and Geographic Situations, 

It occurs in a bed of magnetic ironstone, along with 
calcareous-spar and hornblende, in Bjelke^s mine in Nord- 
mark, near Philipstadt in Wermeland. 

Ohservations. 


* A small piece of this mineral will fill a whole room with the smell of 
oxygenated muriatic acid. Its name is borrowed Arom this property. 

’X By heating, the iron parts with a part of its oxygen to the muriatic 
acid, and eonvcrts it into oxygenated acid. 
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Observations. 

It was discovered by Messrs Henry, Gahn and Clason, 
during a mineralo^cal journey through Wermeland. 


30. Spinthere, Hauy. 

External Cliaracters. 

Its colour is greenish-grey. 

It occurs in small oblique double four-sided pyramids. 

Its cleavage has not been ascertained. 

It does not scr/itch glass. 

Geognostic and Geographic Situatuyns. 

It occurs in the department of Isere in France, incrust- 
ing calcareous-spar crystals. 

Observations. 

1. It is believed to be a variety of Sphene. 

2. When passed to and fro before the light of a candle, 
the surface becomes as it were scintillating, caused by an 
infinite number of brilliant reflections ; whence the name of 
the mineral. 


31. Tennantite, Phillips. 

Eoeternal Characters. 

Its colour varies from lead-grey to iron-black. 

It rarely occurs massive; usually crystallised in rhom- 
boidal dodecahedrons, either perfect or variously modified 
8 by 



TENNANTITE. 


[appen. 


6645 

by truncations on the edges ; also in the form of the cube 
and octahedron, of which the edges and angles are trun- 
cated. 

Externally the crystals are often splendent, and nearly 
of a* tin- white colour ; sometimes lead-grey with a low dc- 
^ee of lustre ; occasionally iron-black and dull. 

The cleavage is dodecahedral. 

It is reddish-grey in the streak. 

It is rather harder than grey-copper. 

It is brittle. 

Specific gravity 4.375. 

Chemical Characters. 

Before the blowpipe on charcoal, it first burns with a 
blue flame, and slight decrepitation, to which succeeds co- 
pious arsenical vapours ; leaving a greyish-black scoria, 
which affects the magnetic uieedle. 


Cmstituent Parts. 


Copper, 

- 

45.32 

Sulphur, 

- 

28.74 

Arsenic, * 

- 

11.84 

Iron, 


9.26 

Silica, 


5.00 

100.16 


Richard PhiUips. 

Geogmstic and Geographic Sitiuitians. 

It occurs in Cornwall in copper veins that intersect gra- 
nite and clay-slate, associated with common copper py- 
rites, black copper, vitreous copper, and variegated copper. 
It has been met with in Dolcoath, Cookes Kitchen, and 
1 Tincroft 
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Tincroft copper-mines near Redruth ; and in Huel Virgin, 
Huel Jewell, and Huel Unity, near St Dri in Cornwall. 

Observations. 

This mineral is named in honour of that distinguished 
chemist the late Mr Tennant. It appears to be a variety 
of grey copper. 

32. Woodan Pyrites. 

Woodan-Kies, Lampadius. 

External Characters. 

Its colour is dark tin-white, passing into grey or into 
brown. 

It occurs in vesicular massive portions. 

Its lustre is shining or glistening, and metallic. 

The fracture is fine or coarse-grained uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is opaque. 

It‘ is harder than fluor, but softer than apatite. 

It is brittle, and easily frangible. 

Specific gravity 5.192. 

Constituent Parts. 

It contains 20 per cent of a new metal named Woda- 
nium, combined with sulphur, arsenic, iron, and nickel. 

VoL. III. N n Geographic 
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Geographic Situatum. 

It is said to occur at Topschau in Hungary. 
Observations. 

The new metal, said to» exist in this pyrites, was disco- 
vered by Lampadius. 


33. Yttro-cerite, Berzelius. 

External Characters. 

Its colours are reddish and greyish white, and violet- 
blue. 

It occurs massive, and in crusts. 

The lustre is glistening. 

It has an indistinct cleavage. 

It is opaque. 

It yields to the knife ; scratches fluor. 

Specific gravity 8.447. 

Constituent Parts. 

« * 


Oxide of Ceriufm, 

- 

13.15 

Yttria, 

- 

14.60 

Lime, 

- 

47.77 

Fluoric Acid, 

- 

24.45 



Berzelius. 


Geognostic and Geographic Situations. 

It has hitherto been found only at Finbo, near Fahlun 
in Sweden, imbedded in quartz, or incrusting pyrophy 
salite. 


END OF VOLUME'THIRD. 
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In which are Enumerated the Names given to Simple Mine^ 
ralsy hf English^ German^ a/nd French Minerahgists^ 


ENGLISH NAMES. 


A 


Acanticone, 

ii. 

167 

Actynolite, 

ii. 

12 

asbestous, 

ii. 

130 

common. 

ii. 

135 

glassy, 

ii. 

ib. 

Adamantine-spar, 

i. 

60 

Adhesive-slate, 

i. 

68 

Adularia, 

iL 

2 

Agalmatolite, 

ii. 

261 

Agaric mineral. 

ii. 

526 

Agate, 

i. 

27s 

brecciated. 

i. 

274 

clouded 

i. 

276 

fortification. 

i. 

275 

Jasper, 

landscape. 

i. 

i. 

ib. 

ib. 

moss. 

i. 

ib. 

petrifiaction. 

i. 

276 


Agate, • 

ribbon or striped, i. 27^ 


spotted, i- 276 

star, i. ib. 

tubular, i. 275 

Alal3aster, calcareous, ii. 534 

gypseous, ii. 622 

Alalite, ii. 114 

Allanite, iii. 181 

Albin, i. 388 

Almandine, i. 154 

AUochroite, i. 158 

Allophane, iii. 531 

Alum, iii. 27 

Alum-earth, iii. 501 

Alum-slate, ii. 276 

common, ii. 276 

glossy, ii. 277 

Alum^stone, ii. 599 


Aluminite, 
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Aluminhe^ 

ii. 55 

Aphrite, 


Amalgam^ 


scaly. 

ii . 54 

semi-fluid^ 

hi. 

slaty. 

ii. 546 

solids 

hi. 87 

sparry. 

ii. 547 

Amazontstone^ 

ii. 18 

Aphrizite, 

i. 118 

Ambcr^ 

t 

Apophyllite, 

i. 384 

white. 

iii. 470 

Aquamarine topaz. 

i. 80 

yellow. 

hi. 471 

Aquamarine beryl. 

i. 104 

earthy, 

Amblygonite, 

Amethyst, 

hi 477 

Armenian-stone, 

ii. 318 

hi. 532 

Arenaceous atacamite. 

ii. 345 


Arendalite, 

ii. 167 

common, 

i. 175 

Arcticite, 

ii. 43 

thick fibrous. 

i. 181 

Arragonite, 


Amianthus, or flexible 


common. 

h. 568 

asbestus. 

ii. 150 

coralloidal. 

ii. 572 

Ammoniac, Sal 

iii. 12 

Arsenic, natiye. 

ih. 104 

Analcime, 

i. 355 

Arsenic-bloom, 

iii. 543 

Andalusite, 

Anhydrite, 

i. 67 

Arsenic, Oxide of 
Arsenical pyrites. 

hi. 552 

compact. 

h. 611 

common. 

iii. 273 

convoluted. 

ii. 609 

argentife- 


fibrous, 

h. ib. 

rous. 

iii. 277 

sparry or cube- 

Arseniate of copper, iii. 

333, 335 

spar, 

scaly. 

ii. 605 

of iron. 

iii. 341 

ii. 608 

Arseniate of lead. 


Anthophyllite, 

ii. 181 

reniform. 

ii. 390 

Anthracite, 

iii. 518 

filamentous. 

h. 391 

Anthraconite, 

,ii. 558 

earthy. 

ii. 392 

Antimony, 


Arsenical silver. 

iii. 116 

native. 

iii. \ll 

Asbestus, 


ochre. 

iii. 402 

common. 

i. 156 

Antimony-ore, Grey, 


flexible. 

i. 1.50 

compact. 

iii. 390 

ligneous. 

i. 158 

foliated. 

iii. 392 

Asbestous actynolite. 

ii. 1.30 

radiated. 

iii. 393 

tremolite. 

ii. 138 

plumose. 

hi. 396 

Asparagus-stone, 

ii. 580 

nickelife- 


Asphalt, 

iii. 487 

rous. 

iii. 403 

Asteria, 

i. 56 

Antimony-ore, Red, 

iii. 483 

Atacamite, 

ii. 343 

common. 

iii. 421 

Augite, foliated. 

ii. 99 

Antimony, White, 

ii. 205 

granular. 

ii. 103 

Apatite, 

ii. 208 

conchoidal. 

ii. 105 

conchoidal, or as- 

common. 

ii. 107 

paragus-stone. 

ii. 580 

Automalite, 

i. 39 

foliated, 

ii. 575 

Aventurine, 

i. 206 



Aventurine 
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Aventurine felspar. 

ii. 17 

Axinite, 

i. 127 

Azurite, 

i- 399 

Azurestone, 

i- 399 

B 

Baikalite, 

ii. 117 

Balass ruby. 

i. 48 

Baryte, axifrangible, 

ii. 423 

di-prisniatic. 

ii. 420 

prismatic. 

ii. 398 

rhomboidal. 

ii. 394 

Basaltic hornblende. 

ii. 126 

Basalt jasper, 

iii. 534 

Bergmannite, 

ii. 43 

Beryl, 

i* .98 

Bismuth, 

native, 

iii. 107 

glance. 

iii. 381 

ochre. 

iii. 387 

plumbo-cuprife- 

rous 

111. 386 

Bismutliic silver. 

iii. 554 

Bituminous-wood, 

iii. 495 

Bituminous marl-slate. 

iii. 566 

Bituminous shale. 

ii. 63 

Black coal. 

iii. 

Black chalk. 

ii. 273 

Black copper. 

iii. 153 

Black hematite. 

iii. 262 

Black ironstone. 

iii. 261 

Black Jack, 

iii. 420 

Black-lead, 

ii. 217 

Black lead-spar. 

ii. 382 

Black manganese-ore. 

compact. 

iii. 261 

foliated, 

iii. 263 

fibrous. 

iii. 262 

Black tellurium. 

iii. 369 

Blende, blacky 

iii. 418 

brown. 

iii. 413 

yellow. 

iii. 410 

antimony. 

iii. 421 

manganese. 

iii. 406 

ruby. 

iii. 426 

zinc. 

iii. 409 


Blind-coal, iii, 522 

Blue-iron, 

earthy, ii. 213 

fibrous, ii. 212 

foliated, , ii. 209 
lue-lead, iii. 866 

lue-spar, \ 896 

Blue vitriol, ii. 19 

Bog iron-ore, iii. 243 

Bole, ii. 86 

Boracic acid, native, iii. 48 

Boracite, i. 335 

Botryolite, 

earthy, i. 350 

fibrous, i. 348 

Brittle silver-glance, iii. 345 

Brittle sulphureted sil- 
ver-ore, iii. ib. 

Bronzite, ii- 175 

Brown coal, 

conchoidal, iii. 503 

earthy, iii. 498 

fibrous, iii. 495 

trapezoidal, iii. 505 

Brown copper-ore, ii. 329 

Brown hematite, iii. 230 

Brown-spar, 

columnar, ii. 480 

* foliated, ii, 476 

Efhtter-milk silver, ii, 355 

Butter, Rock, iii. 30 

C 

Cacholong, i. 302 

Cairngorum-stonc, i. I93 

Calaite, i. 403 

Calamite, ii. 1 46 

Calamine,conipact, ii. 442 

earthy, ii. 443 

sparry, ii. 441 

Calcareous-spar, ii. 482 

Calc-sinter, ii. 530 

Calc-tufii ii. 537 

Candle or cannel coal, iii. 509 

Calcedony, i. 238 

Calcedonyx, 
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^cedonyx, i, 246 

Carbonate of silver, iii. 3^9 

Carbuncle, i. 143 

Carinthin, y] ns 

Carnelian, 1. 052 

Cat’s-^ye, j. iij 

Celestine, 

fine granular, ii. 430 

fibrous, ii. 428 

foliated, ii. 423 

prismatic, ii. 426’ 

radiated, ii. 430 

Cerum, prismatic, iii. 181 

indivisible, iii. 183 

Ceylanite, i. 41 

Chabasite, i. 35^ 

Chalk, common, ii. 521 

black, ii. 273 

^ed, iii. 213 

Spanish, ii. 26O 

Chiastolite, ii 40 

Chlorite, 

common, ii. 235 

earthy, ii. 233 

foliated, ii. 239 

slaty, ii. 237 

Chlorophane, ii. 597 

Chromate of iron, y . 1 85 

Chromate of lead, ii. 366 

Chrysoberyl, i. ftf4 

Chrysocolla, ii. 305 

Chrysolite, ^ X ] 7 

Chrysoprase, i, 247 

Cimolite, ii] 33 

Cinnabar, 

dark red, iii. 433 

bright red, hi. 437 

Cinnamon-stone, i. 1^2 

Clay, Potters, ii. .53 

slate, ii. (i2 

variegated, ii. 6l 

Clay-iron ore, iii. 218 and 235 
Clay-slate, ii. 263 

Claystone, ii. (jg 

Clinkstone, ii 25 


Coal, black, iii. 507 

brown, hi. 495 

Cobalt pyrites, 

nexahedral, iii. 279 

octahedral, iii. 282 

Cobalt, grey, ih. 287 

silver- white, iii. 279 

tin-white, iii. 282 

Coccolite, ii. 108 

Columbite, iii. 174 

Columnar glance-coal, iii. 522 

Columnar clay iron-ore, iii. 220 

Columnar heavy-spar, ii. 416 

Common asbestus, ii. 156 

Common garnef, i. 154 

Compact felsp^, ii. 22 

Copper-green, ii. 305 

Copper-mica, ii. 134 

Copper-ore, 

red, iii. 140 

Copper-nickel, iii. 266 

Copper-pyrites, iii. 309 

Copper-sand, ii. 345 

Corneous Lead, ii. 333 

Corneous Silver, ii. 450 

Mercury, ii. 355 

Cornish tin-ore, iii. 167 

Corundum, i, 

Crichtonite, iii, 557 

Cross-stone, i 

Cryolite, h! eil 

Cube-ore, ii, 341 

Cupreous bismuth, iii. 336 

manganese, iii. 558 

Cyanite, ii. ^4 

D 

Daourite, i. ni 

Datolite, ii. 345 

Diallage, green, h. 172 

Diamond, i. 1 

Dolomite, columnar, ii. 470 

compact, ii. 471 

flexible, ii. 462 

granular, ii. 462 


Drawing- 
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Drawing-slate. 

ii. 273 

E 

Egyptian jasper, 

i. 260 

Elaolite, 

ii, 41 

Elastic mineral-pitch, 

iii. 491 

p:iectric calamine. 

ii. 437 

Electrum, 

iii. 67 

p'merald, precious, 

i. 92 

Emerald copper. 

ii. 347 

Emery, 

i. 57 

Epidote, 

ii. 160 

Epsom-salt, 

iii. 24 

Euclase, 

i. 89 

F 

Fahlunite, 

i. 39 

Fassaite, 

ii. 114 

Felspar, 

compact. 

11. 22 

common. 

ii. 9 

earthy. 

ii. 28 

glassy, 

ii. 6 

Labrador, 

ii. 18 

Fibrolite, 

iii. 535 

Figurestone, 

ii. 261 

Flint, 

i. 232 

Flinty-slate, 

i. 226 

Floatstone, 

i, 283 

Fluor-spar, 


compact, 

ii. 587 

foliated. 

ii. 589 

earthy. 

ii, 597 

Foliated granular lime- 

stone. 

11. 490 

Fossil copal, 
FulleFs-earth, 

iii. 480 

ii. 300 

G 

Gabbronite, 

ii, 43 

Gadolinite, 

i. 170 

Gahnite, 

i. 39 

Galena, 

iii. 353 

Gallitzinite, 

iii. 132 


Garnet, 


Bohemian, 

i. 145 

common. 

i. 154 

oriental. 

i. 148 

precious. 

* i. ib. 

black. 

i.*142 

resinous. 

i. 161 

Syrian, 

i, 154 

Vesuvian, 

i. 131 

white. 

i. 351 

Gehlenite, 

iii. 536 

Glance-coal, 

conchoidalj 

iii. 518 

slaty. 

iii. 520 

columnar. 

iii. 522 

Glance, antimony, 
bismuth. 

iii. 390 

iii. 381 

copper. 

iii. 328 

gold. 

iii. 376 

lead. 

iii. 353 

silver. 

iii. 338 

dauber salt. 

iii. 31 

Glauberite, 

ii. 613 

Gold, 

argentiferous. 

iii. 67 

gold-yellow. 

iii. 56 

brass-yellow. 

iii. 63 

greyish-yellow. 

iii. 65 

Graphic tellurium, 

iii. 377 

Graphite, 


scaly. 

ii. 217 

compact, 

ii. 218 

Green-earth, 

ii. 241 

Grenatite, 

i. 166 

Grey antimony. 

iii. 390 

Grey cobalt. 

iii. 287 

Grey copper. 

iii. 315 

Grey manganese. 

iii. 252 

Gypsum, compact. 

ii. 624 

earthy. 

ii. 630 

foliated. 

ii. 629 

fibrous. 

ii. 627 

sparry. 

ii. 615 

H 

Haiiyne, 

i. 394 

Heavy- 
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Heavy-spar, 


Iron-flint, 

i. 215 

compact. 

ii. 400 

Iron-glance, or specular 


columnar, 

ii. 410 

iron-ore. 

iii. 199 

curved lamel- 


Iron meteoric. 

iii- 9.9 

lar. 

ii. 403 

native. 


disintegrated. 

ii. ^09 

terrestrial. 

iii. 97 

earthy. 

ii. 398 

Iron-ore, 


fibrous. 

ii. 412 

brown. 

iii. 225 

granular. 

ii. 401 

bog. 

iii. 243 

radiated. 

ii. 414 

magnetic. 

iii. 188 

straight lamel- 


pitchy. 

iii. 248 

lar. 

ii. 405 

red, 

iii. 208 

prismatic. 

ii. 418 

specular. 

iii. 199 

Heliotrope, 

i. 257 

Iron-pyrites, 


Hematite, 


cellular. 

iii. 302 

black. 

iii. 262 

cockscomb, 

iii. 304 

brown. 

iii. 230 

common. 

iii. 291 

red. 

iii. 215 

hepatic. 

iii. SOI 

Hepatic cinnabar. 

iii. 444 

radiated, 

iii. 297 

Hepatic pyrites, 

iii. 301 

spear. 

iii, 303 

Hepatite, 

ii. 410 

Iron-sand, 

iii. 194 

Highgate-resin, 

iii. 430 

Ironshot copper green. 


Hollow-spar, 

ii. 49 

conchoidal. 

ii. 305 

Holraite, 

iii. 536 

earthy, 

ii. 309 

Hone, 

ii. 273 

slaggy, 

ii. 310 

Hornblende, 

ii. 126 
ii. 120 

Iron- vitriol. 

iii. 17 

basaltic, 
common, , 

Iserine, 

iii. 133 

Hornblende-slate, 

ii. 124 

J 


Homstone, 

\ 

Jade, 

i. 72 

conchoidal. 

i. 222 

Jargon, 

i. 29 

splintery. 

i. 218 

Jasper, 


woodstone. 

i. 224 

agate. 

i. 271 

Humite, 

iii. 537 

common. 

i. 268 

Hyalite, 

i. 290 

Egyptian, 

i. 260 

Hyacinth, 

i. 33 

porcelain. 

i. 266 

Hydrophane, - 

i. 297 

striped. 

i. 263 

Hyperstene, 

ii. 178 

Jaspery red clay-iron-ore, 
Jenite, 

hi. 224 

iii. 539 

1 

Ichthyophthalmite, 

1. 384 

Jet, 

iii. 515 

Jgloite, 

■indicolite. 

ii. 574 

K 


i. Ill 

Kaolin, 

ii. SO 

lolite. 

i. 172 

Konite or Conite, 

iii. 5J8 

Iridium, 

iii. 54 

Kyanite or Cyanite, ii. 94 

Labrador 
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L 


Ma^ietic iron-ore, 

hi. 188 

Labrador felspar, 

ii. 18 

Magnetic pyrites. 


Labrador schiller-spar, 

ii. 178 

compact. 

iii. 307 

Lake-salt, 

iii. 9 

foliated, 

iii. 306 

Landscape marble, 

ii. 515 

Malachite, 

* 

Lapis lazuli. 

i. S99 

compact. 

ii. ; 325 

Latialite, 

i. 394 

fibrous. 

ii. 322 

Laumonite, 

i. 365 

Manganese- ore. 


Lead-glance or galena, 


black, 

iii. 261 

common. 

iii. 353 

grey, 

iii. 252 

compact, 

iii. 363 

brown. 

iii. 264 

Lead-spar, 


Marble, 

ii. 493 

indurated, 

ii. 384 

Marl, 


friable, 

ii. 386 

compact. 

ii. 563 

Lead-spar, 


earthy, 

ii. 561 

black, ^ 

ii. 382 

Meadow-ore, 

iii. 245 

brown. 

ii. 374 

Meerschaum, 

ii. 283 

green, 

ii. 369 

Meionite, 

ii. 43 

red. 

ii, 366 

Mellilite, 

iii 551 

white, 

ii. 377 

Melanite, 

i. 142 

yellow. 

ii. 362 

Menachanite, 

iii. 135 

Lemnian earth. 

ii. 89 

Menilite, 

i. 311 

Lenticular red clay iron- 


Mercury, native. 

iii. 83 

ore. 

iii. 222 

Mercurial horn-ore, 

iii. 356 

Lenticular copper, 

ii. 333 

Mesotype, 

i. 368 

Lepidolite, 

ii. 230 

Meteoric iron. 

iii. 99 

Leucite, 

i. 351 

Mica, 


Lievrite, 

iii. 539 

anfjmony. 

ii. 205 

Limestone, 


cobalt. 

ii. 192 

compact, 

ii. 511 

^ copper. 

ii. 184 

foliated. 

ii. 490 

rhomboidal. 

ii. 221 

fibrous, 

Lithomarge, 

ii. 528 

uran, 

Miemite, 

ii. 186 

friable. 

ii. 74 

granular, 

ii. 473 

indurated. 

ii. 76 

prismatic. 

ii. 475 

Loam, 

ii. 57 

Milk-quartz, 

i. 196 

Lucullite, 

ii. 549 

Mineral caoutchouc. 

iii. 491 

Lydianstone, 

i. 229 

Mineral charcoal. 

iii, 524 

Lythrodes, 

ii. 43 

Mineral oil. 

Mineral pitch. 

iii. 483 

M 


earthy, 

iii. 486 

Madreporite, 

ii. 556 

elastic. 

iii. 491 

Magnesian limestone. 

ii. 466 

slaggy. 

iii. 487 

Magnesite, 

ii. 281 

Mispickel, 

iii. 276 

nr 1 
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Mocha stone^ 

i. S46 

Obsidian, 


Molybdate of lead. 

ii. 362 

transparent, 

i. SI 9 

Molybdena, 

iii. 372 

Octaedrite, 

iii. i37 

Montmartrite, 

ii. 632 

Oisanite, 

iii. 139 

Moonsfone, 

ii. 5 

Olivine, 

i. 123 

Moosr-coal, 

iii. 505 

Olivenite, 


Morass-ore, 

iii. 24f3 

acicular. 

ii. 335 

Moroxite, 

ii. 583 

diprismatic. 

ii. 333 

Mountain-blue, 

ii. 318 

hexahedral. 

ii. 341 

Mountain or rock cork. 

ii. 148 

prismatic. 

ii. 331 

Mountain-green, 

ii. 306 

Omphacite, 

iii. 542 

Mountain-leather, 

ii. 148 

Onyx, 

i. 246 

M ountain-soap. 

ii. 74 

Opal, 


Mountain or rock woodj 

, ii. 158 

common. 

i. 298 

Muriate of copper, 

ii. 343 

fire. 

i. 301 

Muriacite, 

ii. 605 

jasper, , 

i. 307 

Muricalcite, 

ii. 461 

mother-of-pearl. 

i. 302 

Mussite, 

ii. 114 

precious, 

semi. 

i. 292 

i. 304 

N 


wooi 

i. 309 

Naphtha, 

iii. 481 

Ore, 


Native almagam, 
antimony. 

iii, m 

cerium. 

iii. 181 

iii. Ifl 

chrome. 

iii. 185 

arsenic. 

iii. 104 

copper. 

iii. 140 

bismuth. 

iii. 107 

iron. 

iii. 188 

copper. 

iii. 89 

tantalum. 

iii. 174 

gold. 

iii. 55 

titanium. 

iii. 121 

iridium. 

« iii. 54 

uranium. 

iii 178 

iron. 

iii.. ,97 

wolfram. 

iii. 170 

mercury. 

iii. 83 

Oriental amethyst. 

i. 56 

minium. 

iii. 393 

emerald. 

i. ib. 

nickel. 

iii. 559 

ruby. 

i. ib. 

palladium. 

iii. 53 

sapphire. 

i, ib. 

platina. 

iii. 49 

topaz. 

i. ib. 

silver. 

iii. 69 

Orpiment, 


tellurium. 

iii. 118 

red. 

iii. 451 

Natron, 

iii. 39 

yellow. 

iii. 455 

Natrolite, 

Needle-ore, 

i. 374 

iii, 383 

Orthite, 

iii. 560 

Needle-zeolite, 

ii. 369 

P 


Nepheline, 

ii. 46 

Palladium, 

iii. 53 

Nephrite, 

ii. 287 

Pargasite, 

ii. 135 

Nickel, native. 

iii. 559 

Pearl-spar, 

ii. 476 

Nickel-ochre, 

iii. 270 

Pearlstone, 

i. 326 

Nitre, 

iii. 35 

Pearl-sinter, 

i. 287 

O 


Peastone, 

ii. 539 

Obsidian, 


Petunse, 

ii. 17 

translucent. 

i. 314 


Petroleum, 
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Petroleum, 

ii. 483 

Q 


Pharmacolite, 

iii. 543 

Quartz, 


Phosphate of Copper, 

ii. 331 

common. 

i. IQQ 

Phosphate of lead. 

ii. 369 

indivisible. 

i. 283 

Phosphate of manganese, 

iii. 408 

milk or rose. 

i. 196 

Pimelite, 

iii. 544 

rhomboidal. 

i. 174 

Pitch-coal, 

iii. 515 

* 


Pitch-ore, 

iii. 178 

R 


Phosphorite, 


Realgar, 

hi. 451 

common. 

ii. 583 

Red antimony, 


earthy. 

ii. 585 

common. 

iii. 421 

Physalite, 

i. 87 

tinder. 

iii. 424 

Finite, 

ii 227 

Red chalk; 

hi. 218 

Pistacite, 

ii* 160 

Red cobalt-ochre. 


Pitchstone, 

i. 321 

earthy, 

h. 195 

Plasma, 

i. 250 

radiated. 

h. 192 

Platina, 

hi. 49 

slaggy. 

h. 197 

Platiniferous copper-ore. 

iii. 318 

R%d iron-ore, 


Plumbago, or Black lead 

, ii. 217 

compact. 

hi. 212 

Plumose antimony, 

iii. 396 

ochry. 

iii. 210 

Polishing-slate, 

ii. 70 

fibrous. 

iii. 215 

Porcelain-earth, 

ii. 30 

scaly. 

iii. 208 

Porcelain-jasper, 

i. 266 

lied lead-spar. 

i. 136 

Potstone, 

ii. 252 

Red manganese, 

ii. 445 

Potter's clay. 

ii. 58 

Red silver, 


Prase, 

i. 208 

dark, 

iii. 426 

Precious garnet, 

i. 148 

light. 

iii. 430 

opal. 

i. 292 

Red zinc. 

hi. 447 

Prehnite, 


Reddle,* 

iii. 218 

fibrous, 

i. 343 

Retjnite, or Retiu-asphalt, 

iii. 478 

foliated. 

i. 339 

Reussite, 

iii. 33 

Pumice, 


Rhaetizite, ii. 147; also 

iii. 545 

common. 

i. 331 

Rhomb-spar, 

h. 458 

glassy. 

i* 329 

Ribbon, 


porphyritic. 

i. 333 

agate. 

i. 274 

Pyrites, 


jasper. 

i. 263 

arsenical. 

iii. 272 

Rock-butter, 

iii. 30 

cobalt. 

iii. 279 

Rock-cork, 

ii. 30 

copper. 

iii. 309 

crystal. 

i. 182 

iron. 

iii. 291 

salt. 

ii. 1 

magnetic. 

iii. 306 

wood. 

ii. 158 

tin. 

iii. 325 

Roestone, 

h. 539 

woodan, 

iii. 565 

Rose-quartz, 

h 196 

Pyreneite, 

i. 139 

Rubellite, 

i. Ill 

Pyrogom, 

ii. 114 

Ruin-marble, 

ii. 515 

Pyrope, 

i. 145 

Ruby, 


Pyrophysalite, 

i. 87 

oriental. 

i. 54 

Pyrosmalite, 

hi. 561 


Ruby 
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Ruby, Silver, 


spinel^ 

i. 43 

auriferous. 

iii. 78 

RutilCy 

hi. 128 

red, 

ruby. 

hi. ^26 
iii. ib. 

s 


sulphuretted. 

iii. 339 

Sagenite, 

Sanlite, 

hi. 1S2 

vitreous. 

hi. ib. 

ii. 115 

white. 

iii. 349 

Sal ammoniac. 


Silver-glance, common, 

iii. 338 

conchoidal, 

hi. 14 

brittle. 

iii. 345 

volcanic. 

hi. 12 

compact, 

iii. 339 

Salt, common, 

iii. 2 

earthy, 

iii. 343 

Sappare, 

h. 94 

Silver-white cobalt. 

iii. 279 

Sapphire, 

Saphirin, 

i. 50 

Skorodite, 

iii. 547 

i. 396 

Slate-clay, 

ii. 62 

Sarcolite, 

i. 358 

Slate-coal, 

iii. 

Sarde, 

i. 254 

Slate-spar, 

ii. 541 

Sassoline, 

iii. 48 

Slickenside, • 

ii. 365 

Satin-spar, 

ii. sm 

Smaragdite, 

ii. 174 

Saussurite, 

i. 71 

Soda, 

ill 90 

Scapolite, 


Sodalite, 

ii. 52 

compact, 

ii. 40 

Sommite, 

ii. 48 

foliated. 

ii. 8^8 

Spak, 

ii. 547 

radiated. 

ii. 35 

Spar, 


Schiller-spar, 

ii. 124 

brown. 

ii. 476 

Schorly blue. 

i. 396 

cube, 

ii. 605 

common. 

i. 113 

diamond or adaman 

- 

red. 

iii. 132 

tine. 

i. 60 

titanitic. 

iii. ib. 

felspar, 

iii. 1 

tourmaline. 

• i. 105 

fluor. 

ii, 587 

Schorlous topaz, 

i. ^ 34 

heavy. 

ii. 394 

Scorza, 

ii. 165 

rhomb. 

ii. 458 

Selenite, 

ii. 615 

siderite. 

i, 207 

Semi-opal, 

i. 304 

Sparry iron. 

ii. 451 

Serpentine, 


Spcciilca- iron-ore, 

hi. 199 

common. 

ii. 292 

Sphaerulite, 

iii. 545 

precious. 

ii. 296 

Sphragide, 

ii. 89 

Septaria, 

ii. 565 

Sphene, 

iii. 121 

Shale, bituminous. 

ii. 63 

common. 

Siberite, 

i. Ill 

foliated, 

iii. 126 

Silver amalgam. 

iii. 86 

Spinel, 

i. 43 

antimonial, 

hi. 113 

Spinellane, 

iii. 549 

arsenical. 

iii. 116 

Spinthere, 

iii. 563 

bismuthic. 

iii. 554 

Spodumen, 

ii 91 

carbonated. 

hi. 351 

Staurolite, or grenatite, 

i. 166 

corneous. 

ii. 350 

Steatite, or soapstone. 

ii. 255 

grey, 

muriate of. 

iii. 351 

Stilbite, 

i. 378 

ii. 350 

Steinheilite, 

i. 207 

native. 

iii. 53 

Stilpnosiderite, 
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Stilpnosiderite, 

iii. 549 

Tourmaline, 

i. 105 

Stinkstoiie, 

ii. 553 

Tremolite, 


Striped jasper. 

i. 26‘3 

asbestous. 

ii. 138 

Strontianite, 

ii. 420 

common. 

ii. 141 

Sulphate of cobalt, 

iii. 23 

glassy, 

,ii. 144 

copper. 

hi. 19 

Tripoli, 

ii. 71 

iron. 

iii. 17 

Tdnaceous limestone, or 

• 

lead, 

ii. 359 

Calc-tuffa, 

ii. 537 

magnesia, 

iii. 24 

Tungsten, 

ii. 432 

soda. 

iii. 31 

Turquois, mineral, 

i. 403 

zinc. 

iii. 21 



Sulphur, 


U 


common, 

iii. 459 

Umber, 

iii. 241 

volcanic. 

iii. 465 

Uran-mica or Uranite, 

ii. 186 

Sulphuret of manganese, iii. 406 

Uran-ochre, 

h. igo 

Suturbrand, 

111 . 498 



Swamp-ore, 

iii. 244 

V 


Swinestone, 

ii. 553 

Variegated clay, 

ii. 61 



Variegated copper-ore, 

iii. 334 

T 


Vesuvian, 

i. 131 

Tabular-spai’, 

ii. 170 

Vitreous silver. 

ih. 338 

Talc, 


Vjtriol, 


common. 

ii. 245 

blue. 

hi. 19 

indurated* 

ii. 248 

green. 

ih. 17 

Tantalum-ore, 

iii. 174 

red, 

iii. 23 

Tellurium, 


white. 

iii. 21 

black. 

iii. 369 

Volcanic sulphur. 

iii. 465 

graphic. 

iii. 377 

Vulpenite, 

ii. 612 

yellow, 

hi. 379 



Tellurium, native. 

hi. 118 

/ W 


Tennantite, 

ih. 563 

Wavellite, 

i- 389 

Thallite, 

ii. 167 

Wernerite, 

ii. 38 

Thulite, 

i. 134 

Wliet-slate, 

h. 271 

Thumerstone, 

i. 127 

White antimony. 

ii. 205 

Tile-ore, 

iii. 149 

copper. 

ih. 323 

earthy. 

iii. 150 

silver. 

iii. 349 

indurated. 

iii. 151 

vitriol, 

ii. 21 

Tinder-ore, 

iii. 424 

Wiluite, 

i. 135 

Tin-pyrites, 

ih. 325 

Witherite, 

h. 394 

Tin-ore, 

iii. 155 

Wolfram, 

ih. 170 

Tin- white cobalt. 

iii. 282 

Wood opal. 

i. 309 

Titanium-ore, 

iii. 128 

stone. 

i. 224 

Topaz, 

i. 73 

tin. 

ih. 167 

Topazilite, 

i. 158 

Woodan pyrites, 

iii. 56*5 

Touchstone, 

i. 230 


Yellow, 



sw 

Y 

Yellow earth. 
Yellow tellurium, 
Yenite or Lievrite, 
Yttro-t^talite, 
Yttro-cerite, 

Z 

Zeolite, fibrous. 
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Zeolite, foliated. 

i. 378 

ii. 81 

mealy. 

i. 376 

iii. 379 

radiated. 

i. .382 

iii. 539 

Zircon, common. 

i. 29 

iii. 177 

Zinc, oxide. 

iii 447 

iii, 566 

Zoisite, 


' 

common. 

ii. 167 

i $68 

friable. 

ii. 169 


GERMAN 
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A 

Achat, i* 273 

Achat jaspis, i. 275 

Adular, ii* 2 

Agalmatholite, ii. 26l 

Akanticon, ii. 167 

Alaun, naturlicher, iii. 27 

Alaunerde, iii. 501 

Alaunschiefer, 

gemeiner, ii. 276 

glanzender, 277 
Alaunstein, ii. 599 

Albin, i. 388 

AUochroit, i. 158 

Almandin, i. 154 

Aluminit, ii. 55 

AUophan, iii. 531 

Amalgam, naturliches> iii. 86 

Amethyst, gemeiner, i. 75 

dickfasriger, i. 81 

Amianth, ii. 150 

Analcim, i. 355 

Anatas, iii. 137 

Aiidalusit, i. 67 

Anhydrite, dichter, ii. 6II 

fasriger, ii. 609 

schuppiger, ii. 6O8 

Anthracit, 

muschlicher, iii. 518 

schiefriger, iii. 520 

Anthophyllith, ii. 1,81 

Anthrakonit, ii. 558 


Apatit, 

blattriger. 

ii. 575 

muschlicher, 

ii. 580 

Apophyllit, 

i. 384 

Arendalit, 

ii. 167 

Arragonit, 

gemeiner. 

ii. 568 

fasriger. 

ii. 572 

Arsenik, gediegen. 

iii. 104 

Arsenik kies. 

iii. 273 

Arsenik bluthe. 

iii. 543 

Arsenik silber, 

iii. 116 

Asbest, 

gemeiner. 

ii. 156 

AtacamiS 

ii. 343 

Augit, blattriger, 

ii. 99 

gemeiner. 

ii. 107 

kokkolith. 

ii. 108 

komiger. 

ii. 103 

muschlicher. 

ii. 105 

Automolith, 

i. 39 

Avanturin, 

i. 206 

Axinit, 

i. 127 

B 

Band jaspis. 

i. 26s 

Beilstein, 

ii. 290 

Bergbutter, 

iii. 30 

Bergcrystal, 

i. 182 

Bergkork, 

ii. 148 

Bergholz, 

ii. 158 

Bergmannit, 

ii. 43 

Bergmilch, 

ii. 526 

Bergseifc 


VoL. III. 


Go 
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Bergseife, 

ii. 79 

Botryolith, 


Beril, 


erdiger. 

i. 350 

edler. 

i. 98 

fasriger. 

i. 348 

scfiorlartiger, 

i. 84 

Brandschiefer, 

ii. 63 

Bernstein, 


Braunbleierz, 

ii. 374 

’ gelber, 

weisser, 

ii. 471 

Brauneisenrahm, 

iii, 264 

ii. 470 

Brauneisenstein, 


Bildstein, 

ii. 261 

ockriger. 

iii. 225 

Bimstein, 


dichter. 

iii. 227 

glasiger. 

i. 329 

fasriger. 

iii. 230 

gemeiner, 

i. 331 

Brauner, Glasskopf, 

iii. ib. 

porphyrartiger, i. 333 

Braunkohle, 

iii. 495 

Bittersalz, natiirlicher. 

iii. 24 

Braunspath, 


Bituminbser, mergel- 


blattriger. 

ii. 476 

schiefer. 

ii. 566 

stanglicher. 

ii. 480 

Blattererz, 

iii. 369 

Braunstein, grau. 

iii. 251 

Blatterkohle, 

iii. 511 

faseriges. 

iii. 252 

Blaubleierz, 

iii. 366 

strahliges. 

iii. 253 

Blaue-eisenerde, 

ii. 213 

blattriges, 

iii. 256 

Blauspath, 

i. 396 

dichtes. 

iii. 257 

Bleibtithe, 

ii. 391 

erdiches. 

iii. 259 

flockige, 

Braunstein, schwarz. 

iii. 260 

erdige. 

ii. 392 

zerreibliches. 

iii. 262 

Bleierde, 


blattricher, 

iii. 263 

verhartete. 

ii. 384 

Braunstein rother. 

ii. 445 

zerreibliche. 

ii. 386 

blattricher. 

ii. 446 

Bleierz, 


fasriger. 

ii. 448 

braun, 

ii. 374 

dichter. 

ii. 449 

gelb. 

ii.:362 

Bronzit, 

ii. 175 

griin. 

ii. 36*9 

Buntkupfererz, 

iii. 334 

roth. 

ii. 366 

Buttermilcherz, 

ii. 355 

schwarz, 

weiss, 

Bleiglanz, 

ii. 382 

ii. 377 

Byssolith, 

C 

ii. 132 

gemeiner. 

iii. 353 

Celestin, 


Bleiniere, 

ii. 390 

blattriger. 

ii. 423 

Blei oxydj 

ii. 393 

saulenformiger. 

ii. 426 

Bleischweif, 

iii. 36*3 

strahliger. 

ii, 430 

Bleivitriol, 

ii. 359 

fasriger. 

ii. 428 

Blende, 

iii. 409 

dichter. 

ii. 430 

Bohnerz, 

iii. 236 

fein komiger. 

ii. ib. 

Bol, 

ii. 86 

Cerit, 

iii. 183 

Bologneaerspath, 

ii. 414 

Ceylanit or Zeylanit, 

i. 41 

Borax, 

iii. 45 

Chabasit or Schabasit, 

i. 359 

Boracit, 

i. 335 

Chiastolith, 

ii. 49 


Chlorit, 
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Chlorit, 


erdiger, 

ii. ^2H3 

gemeiner, 

ii. 235 

schiefriger, 

ii. 237 

Vlattriger, 

ii. 239 

Chromeisenstein^ 

iii. 185 

Chrysoberl, 

i. 64 

Chrysolith, 

i. 117 

Chrysopras, 

i. 247 

Cimolith, 

ii. 83 

Cobalt, V. Kobalt. 


Cyanit, v. Kyanit. 



D 


Dachschiefer, 

ii. 

263 

Datholit, 

i. 

345 

Demant, Diamant, 

i. 

1 

Demantspatli, 

i. 

60 

Dichroit, 

i. 

17J2 

Diopsid, 

ii. 

111 

Dolomit, 

ii. 

462 


Eisenstein, 


brauner, 

iii. 225 

rother. 

iii. 208 

schwarzer. 

iii. 26l 

Eispath, 

li. 8 

Ekiolitli, 

ii. • 41 

Electrum, 

iii. 67 

Epidot, 

ii. 160 

Erbsenstein, 

ii. 539 

Erdcobalt, 

ii. 198 

Erdol, 

iii. 483 

Erdkobold, 

brainier, 

ii. 201 

gelber, 

ii. 203 

schwarzer, 

ii. 198 

Erdkolile, 

iii. 498 

Erdpech, 

erdiges, 

111. 486 

schlackiges. 

iii. 487 

elastisclies, 

iii. 491 

Euclas, 

i. 89 


E 


Edler opal, 

i. 2<)2 

Egeran, 

i. 136‘ 

Eiscn, gediegen, 
Eisenblau, 

iii. 97 

bliittriches. 

ii. 209 

fasriges, 

Eisenglanz, 

ii. 212 

gemeiner, 

iii. 199 

Eisenglimmer, 

iii. 205 

Eisenkies, 

iii. 290 

Eisenkiesel, 

. i. 215 

Eisenniere, 

iii. 238 

Eisenrahm, brauner, 

iii. 2()4 

rother. 

iii. 208 

Eisenpecherz, 

iii. 248 

Eissenschiissigcs-kiifer- 

gr'iin, 

erdiches. 


ii. 309 

schlackiges, 

ii. 310 

Ei sen- vitriol. 

iii. 17 

Eisensand, 

iii. 194 

Oo 2 


F 


Falilerz, 

iii. 315 

Faseriger zeolith, 

i. 368 

Federerz, 

iii. 396 

Feldspath, 

ii. 9 

gemeiner. 

dichter. 

ii. 22 

glasiger. 

ii. 6 

Fettstein, 

ii. 41 

Feiieropal, 

i. 301 

Feuerstein, 

i. 232 

Fiorit, 

i. 287 

Fischaugenstein, 

i. 384 

Fluss-spatli, 

dichter, 

ii. 587 

gemeiner, 

ii. 589 

erdiger, 

ii. 597 

Fraueneis, 

ii. 615 

Frauenglass, 

iii. 619 

G 

Gadolinit, 

i. 170 

Giinsekothigerz^ 
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Gansekbthigerzj 

iii, 195 

Gansekbthigsilber, 

iii. ib. 

Gabbronit, 

ii. 170 

Gahnit, 

i. 39 

Galmel^ 


spathiger. 

ii. 441 

gemeiner. 

ii. 442 

Gelb bleierz, 

ii. 362 

Gelberde^ 

ii. 81 

Glanzkobalt^ 

iii. 279 

Glanzkohle, 


muschliche. 

iii. 518 

schiefrige. 

iii. 520 

staiigliche. 

iii. 522 

Glaskopf-brauner, 

iii. 230 

rother. 

iii. 215 

schwarzer, 

iii, 262 

Glauberit, 

ii. 613 

Glaubersalz, 

iii. 31 

Glimmer, 

ii. 221 

Gold, 


gold gelbes. 

iii. 56 

messing gelbes. 

iii. 63 

grau gelbes. 

iii. 65 

Granat, 


edler. 

i. 148 

gemeiner. 

i. 154 

Granatit, 

• i. 166 

Graphit, 

ii. 336 

schuppiger. 

ii. 217 

dichter, 

ii. 218 

Graubraunsteiii, 

iii. 252 

Graugiltigerz, 

iii. 320 

Grauspiessglanzerz, 

iii. 390 

Grobkohle, 

iii. 513 

Grossular, 

i. 140 

Grunbleierz, 

iii. 369 

Grunerde, 

ii, 241 

Gurhofiaii, 

ii. 471 

Gypserde, 

ii. 630 

Gyps, 

ii. 238 

dichter. 

ii. 624 

fasriger, 

ii. 627 

blattriger, 

ii. 629 

schaum. 

ii. ib. 


H 


Haarkies, 

iii. 559 

Haarsalz, 

iii. 24 

Halb op^. 

i. 384 

Hauyn, 

Heliotrop, 

i. 394 

i. 257 

Hepatit, 

ii. 410 

Holz, bituminbses. 

iii. 495 

Holzkhole, minera- 
lische. 

iii. 524 

Holz opal. 

i. 309 

Holzstein, 

i. 224 

Holzinnerz, 

iii. 167 

Hoijigstein, 

iii. 468 

Hornblei, 

ii. 388 

Hornblende, 

gemeiner. 

ii. 120 

basaltische. 

ii. 126 

Homblendeschiefer, 

ii. 124 

Homerz, 

ii. 350 

Homstein, 

splittriger. 

i. 218 

muschlicher, 

i. 222 

Hyalith, 

i. 290 

Hyacinth, 

i. 33 

Hydrophan, 

i. 297 

Hypersten, 

ii. 178 

I 

Jaspis, 

Egyptischer, 

i. 260 

band. 

i. 263 

porzellan. 

i. 266 

gemeiner. 

i. 268 

agath. 

i. 271 

Ichthyophthalm, 

i. 384 

Idocras, 

i. 131 

Iglit, 

ii. 574 

Ilvait, 

iii. 539 

Indicolit, 

i. Ill 

lolith. 

i. 172 

Iridium, (gediegen) 

iii. 54 

Iserin, 

iii. 133 


Kalksinter, 
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Kupferbliithe, 

iii. 145 

K 


Kupfererz, bunt. 

iii. 334 

Kalksinter, fasriger. 

ii. 530 

grau. 

iii. 315 

Kalkspathj 

ii. 482 

roth. 

iii. 140 

Kalkstein^ 


schwarz. 

*iii. 153 

bliittriger komiger, ii. 490 

Kupferglanz oder Kupfer- 

dichter. 

ii. 511 

glas. 


erbeformiger, 

ii. 518 

blattriches. 

iii. 330 

fasriger. 

ii. 528 

dichtes. 

iii. 328 

tuffartiger. 

ii. 537 

Kupferglimmer, 

ii 184 

Kalzedon, gemeiner. 

i. 238 

Kupfergrvin, 

ii. 305 

Kanelstein, 

i. 162 

Kupferkies, 

iii. 310 

Kannelkohle, 

iii. 509 

Kupferlazur, 


Kaolin, 

ii. 30 

erdige. 

ii. 319 

Kameol, 

ii. 252 

feste. 

ii. 313 

Kascholong, 

i. 302 

Kupernickel, 

iii. 266 

Katzen Auge, 

i. 211 

Kupfersammterz, 

ii. 320 

KefFekel, 

ii. 286 

Kupfer-sand, 

ii. 345 

Keraphyllite, 

ii. 119 

Kupferschwarze, 

iii. 320 

Kennelkohle, 

iii. 509 

Kupfermanganerz, 

iii. 558 

Kieselmalachit, 

ii. 306 

Kupferschmaragd, 

ii. 347 

Kieselschiefer, gemei- 


*Kupfer vitriol, 

iii. 19 

ner. 

i. 227 

Kupferwismutherz, 

iii. 386 

Kieselsinter, 

i. 284 

Kyanit, 

ii. 94 

KieseltufF, 

i. 285 

• 


Klebschiefer, 

ii. 68 

L 


Klingstein, 

ii. 25 

Labradorleldspath, 

ii. 18 

Kobaltbeschlag, 

ii. 195 

LazuKtein, 

i. 399 

Kobaltbleierz, 

iii. 368 

l^umonit. 

i. 365 

Kobaltbliithe, 

ii. 192 

Lazulitli, 

i. 392 

Kobaltglaiiz, 

iii. 279 

Leberez, 


Kobaltkies, 

iii. 289 

dichtes. 

iii. 444 

Kobalt vitriol. 

ii. 23 

schiefriges, 

iii. 445 

Kochsalz, 

iii. 1 

Leberkies, 

iii. 301 

Kohlenblende, 

iii. 520 

Leim, 

ii. 57 

Kohlenhornblende, 

ii. 129 

Lemnishe erde, 

ii. 89 

Kokkolith, 

ii. 108 

Lepidolith, 

ii. 230 

Kollyrit, 

ii. 85 

Leuzit, 

i. 351 

Korund, 

i. 48 

Lievrit, 

iii. 539 

Kreide, 

ii. 521 

Linsinerz, 

ii. 333 

Kreutzstein, 

i. 362 

Lucullan, 


Kryolith, 

ii. 601 

dichter. 

ii. 549 

Kubizit, 

i. 355 

spiithiger. 

ii. 5.59 

Kupfer, gediegen, 

iii. 89 

stanglicher, 

ii. 556 


Lidischerstein* 
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Lidiscbcrstein^ 

i. 229 

Lythrodes, 

ii. 43 

M 

Madrepibrit, 

ii. 55G 

Madiieporstein, 

ii. ih. 

Magnesit, 

ii. 281 

Magnet-eisenstein, 

iii. 188 

gemeiner. 

ochriger, 

hi. 197 

saiidiger. 

iii. 194 

Mfignetkies, 

bliittricher. 

iii. 306 

dicliter. 

iii. 307 

Malachit, 

diciiter, 

ii. 325 

fasricher, 

ii. 322 

Malakolith, 

ii. 115 

Manakcrz, 

braun. 

iii. 121 

gelb. 

iii. 126 ^ 

Manganglanz, 

iii. 406* 

Marekanit, 

i. 319 

Mascagnin, 

iii. 16 

Meerschaum, 

ii. 283 

Mehlzeolith, 

i. 376 

Meionit, 

ii. 43 

Melanit, 

•i. 142 

Menilith, 

\ 

brauner. 

i. 311 

grauer, 

i. 313 

Mergel, verliarteter, 

ii. 563 

Mergel erde. 

ii. 561 

Mergelschiefer, bitumi 

- 

noser. 

ii. 566 

Mesotyp, 

i, 368 

Meteoreisin, 

iii. 99 

Miemit, 

ii. 473 

Milch quartz. 

i. I 9 O 

Mispickel, 

iii. 272 

Molybdfin, 

Molybdiinochcr, 

iii. 372 

iii. 376 

Montmilch, 

ii. 526 


Mondsteiii, 

11 . 5 

Moorkohle, 

hi. 505 

Morasterz, 

iii. 243** 

Moroxit, 

Muriacit, 

ii. 583 

dichter. 

ii. 611 

fasriger. 

ii. 609 

schuppiger. 

ii. 608 

spathiger. 

ii. 605 

N 

Nadclerz, 

iii. 381 

Nadelzeolith, 

i. 369 

Naphtlia, 

iii. 374 

Natrolith, 

Natron, 

i. ib. 

gemeines, 

strahliches, 

iii. 39 

iii. 43 

Nephelin, 

ii. 46 

Ncphrit, 

h. 287 

Nickel, gediegen. 

iii. 559 

Nickel schwiirze, 

iii. 26 (} 

Nickel spiessglanzerz, 

iii. 403 

Nickelocker, 

iii. 270 


O 

Obsidian, 


durchschcinender, 

i, 314 

durchsichtiger. 

i. 319 

Octahcdrit, * 

iii. 137 

Olivenerz, 

bliittriches. 

ii. 336 

erdiches, 

h. 340 

fasriges. 

ii. 335 

Olivin, 

i. 123 

Onyx, 

i. 246 

Opal, 

edler, 

i. 292 

feuer, 

i. 301 

gcraeiner. 

i. 298 

halb, 

i. 3o4 

holz. 

i. 309 

Opal, 
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Opal, 

i. 307 

jasp, 

^ perlmutter. 

i. 302 

Ophit, 

ii-.29.9 

P 

Palladium, 

iii. 53 

Pargasit, 

ii. 135 

Pechblende, 

iii. 178 

Pecherz, 

iii. 178 

Pechstein, 

i. 321 

Pechkohle, 

iii. 515 

Pechuran, 

iii. 178 

Peridot, 

i. 117 

Perlmutter opal. 

i. .302 

Perl sinter. 

i. 287 

Perlstein, 

i. 326 

Pharmakolith, 

iii. 543 

Phosphorblei, 

ii. 36() 

Phospliorit, 

erdiger, 

ii. 585 

gemeiner. 

ii. 583 

Phosphorkupfer, 

Phosphormangan, 

ii. 331 

iii. 408 

Pimelit, 

iii. 544 

Pinit, 

ii. 227 

Pistazit, 

ii. 160 

Pittizit, 

iii. 250 

Plasma, 

i. ib. 

Platin, 

iii. 4.9 

Pleonast, 

i. 41 

Polierschiefer, 

ii. 70 

Porzellanerde, 

ii. SO 

Porzellaniasper, 

i. 266 

Prasem, 

i. 208 

Prehnit, 

blfittriger. 

i. 339 

fasriger, 

i. 343 

Pyrop, 

i. 145 

Pyrophysalith, 

i. 87 


Q 

Quarz, gemeiner j- 199 

Quecksilber^ gediegcn iii. ^^3 


Quecksilber hornerz, ii. 355 
Quecksilber lebererz, iii. 444* 


R 


Raseneistein, 

iii* 243 

Rauschgelb, 


rothes. 

iii. 451 

gelbes. 

iii. 455 

Realgar, 

iii. 451 

Retinasphalt, 

iii. 478 

Reussin, 

iii. 33 

Rogen stein, 

ii. 518 

Rosenquarz, 

i. 1.96 

Rothbleierz, 

ii. 366 

Rothbraunsteinerz, 

ii. 445 

Rotheisen stein. 


dichter, 

iii. 212 

fasriger. 

iii. 215 

ochriger. 

iii. 210 

schuppiger, 

iii. 208 

tlothel. 

iii. 218 

Rothgiltigerz, 

iii. 426 

Rubellit, 

i. Ill 

Russkohle, 

iii. 514 

Rutil, 

iii. 128 

S 

Sahlit, 

ii. 115 

Salamstein, 

i. 49 

Salmiac, 


muschlicher. 

iii. 14 

vulcanischer. 

iii. 12 

Salpeter, natiirlicher 

iii. 35 

Salzkupfererz. 

ii. 343 

Sapphir, 

i. 50 

Sarcolit, 

i. 358 

Sassolin, 

iii. 48 

Saussurit, 

i. 71 

Schaalstein, 

ii. 170 

Schaiimerde, 

ii. 544 

Schieferkohle, 

Hi. 507 

Schieferspath, 

ii. 541 

Schieferthon, 

ii. 62 

Schillerspath, 

ii. 174 

Schillerstein, 



588 


(;euman index. 


Schillerstein, 

ii. ib. 

Sphragid, 

ii. 89 

Schorl, 

i. 113 

Spiessglanz, gediegen 

iii. Ill 

Schrifterz, 

iii. 377 

Spiessglanzbleierz, 

iii. 399' 

Schwarzbleierz, 

ii. 382 

Spinell, 

i. 43 

Schwarz braunsteinerz. 

iii. 263 

Spodumen, 

ii. 91 

Schw^rzeisenstein, 


Sprbdglaserz, 

iii. 345 

dichter. 

... 

m. 26l 

Stangenspath, 

ii. 416 

fasriffer. 

iii. 262 

Staurolith, 

i. 166 

Schwarzerz, iii. 406 & 320 

l^teinheilit. 

i. 207 

Schwargiltigerz, 

iii. ib. 

Steinmark, 


Schwefel, 


verhartetes. 

ii. 76 

gemeiner. 

iii. 460 

zerreiblicher. 

ii. 74 

vulcanisher, 

iii. 465 

Steinsalz, 


Sehwefelkies, 

iii. 290 

blattriches. 

iii. 2 

Schwerspath, 

ii. 398 

fasriges, 

iii. 4 

Schwerstein, 

ii. 432 

Stilbit, 

i. 378 

Schwimmstein, 

i. 283 

Stink quarz, 

i. 207 

Seesalz, 

iii. 1 

Stink stein, 

ii. 553 

Serpentin, 


Strahlkies, 

iii. 297 

edler. 

ii. 296 

Strahlstein, 


gemeiner, 

ii. 292 

asbestartiger, 

ii. 130 

Siberit, 

i. 11 r 

gemeiner. 

ii. 133 

Silber, gediegen. 

iii. 69 

glasartiger, 

ii. 135 

Siberschwiirze, 

iii. 343 

korniger, 

ii. 172 

Scapolith, 

ii. 35 

Strontian, 

ii. 420 

blattriger. 

ii, 38 

Sylvan, gediegen 

iii. 118 

dichter. 

ii. 40 



strahliger. 

ii. 35 

T 


Siderite, 

i. m 

Tafelspath, 

ii. 170 

Skorza, 

ii. 165 

Talk, 


Smaragd, 

i. 92 

gemeiner. 

ii. 249 

Smaragdit, 

ii. 174 

verharteter. 

ii. 248 

Smirgel, 

i. 57 

Talkerde, reine. 

ii. 281 

Sodalit, 

ii. 52 

Tantalit, 

iii. 174 

Sommit, 

ii. 48 

Tellur, gediegen. 

iii. 118 

Spargelsteiri, 

ii. 580 

Thallit, 

ii. 167 

Spatheistein, 

ii. 451 

Thoneisenstein 


Speckstein, 

ii, 255 

jaspisartiger. 

iii. 224 

Speikobalt, 


linsenfbrmiger. 

iii. 222 

grauer. 

iii. 287 

ochrig^r-roetiiel,iii. 218 

weisser. 

iii. 282 

schaaliger-eiscr 


Sphen, 


niere. 

^ iii. 239 

gemeiner. 

iii. 121 

stanglicher. 

iii. 2*20 

schaaliger, 

iii. 126 

Thonerde, reine. 

ii. 55 



Thonschieter, 
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Thonschiefer, 

ii. 263 

Thonstein, 

ii. 66 

Thumerstein, 

i. 127 

Tinkal, 

iii. 45 

Titaneisenstein, 

iii. 198 

Titan-oxyd, 

iii. 132 

Titaiischorl, 

iii. ib. 

Topaz, 

i. 73 

Tbpferthon, 

ii. 58 

Topfstein, 

ii. 252 

Tremolith, 


asbestartiger. 

ii. 138 

gemeinef. 

ii. 141 

glasiger. 

ii. 144 

Triphan, 

ii. 91 

Tripel, 

ii. 71 

Tungsten, 

ii. 432 

Turmalin, 

i. 104 

U 


Umbra, 

iii. 241 

Uranglimmer, 

ii. 187 

Uranocker, 

ii. 190 

V 


Vesuvian, 

i. 131 

Vulpinit, 

ii. 612 

W 


Walkerde, 

ii. 300 

Wasserblei, 

iii, 372 

Wavellit, 

i. 389 

Weissbleierz, 

ii. 377 

Weissgiltigerz, 

iii. 349 

Weisskupfererz, 

iii. 323 

W eiss-spiessglanzerz, 

ii. 205 

Weiss-tellur, 

iii. 379 

Wernerit, 

ii. 43 
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Wetzschiefer. ii. 271 

Wismuth, gediegen iii. 107 

Wismuth silbererz, iii. 554. 

Wismuth-glanz, jii. 38 1 

Wismuthocker, iii. 387 

V/itherit, ii.* 394* 

Wolfram, iii. 170 

Wurfelerz, ii. 341 

Wurfelspath, ii. 6*05 

Y 

Yenite iii. 539 

Yttertantalit, i\i 177 

Z 

Zeichenschiefer, ii. 273 

Zeolith, 

blatter, i. 378 

fasriger, i. 368 

mehl, i. 376 

nadel, i. 36*9 

stralil, i. 382 

Zeilanit, i. 41 

Ziegelerz, iii. I49 

erdiches, iii. 150 

festes, iii. ib. 

Zinkbliithe, ii. 443 

Zinnobfr 

dunkelrother, iii. 433 

hochrother, iii. 437 

Zinnkies, iii. 325 

Zinnstein, gemeiner, iii. 156 

fasriger, iii. l67 

Zircon, i. 29 

Zoist, ii. 167 

Zundererz, iii* 424 
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Actinote, ii. 130 

Adulaire, ii. 2 

Agalmatolithe, iJ. 261 

Agaric mineral, if. 526 

Akanticonej if. 

Alalite, ii. 114 

Allochroite, i. 153 

Alumine, 

fluate alkaline, ii. 601 

ii. 55 

su Iphate alkaline, ii i. 27 
Ambre, iii. 470 

Amianth, ii. 150 

Amianthoide, ii. 132 

Ammoniaqiie muriatee, iii. 1 1 
Amoniaque siilphatee, iii. 1G‘ 
Amphibole, 

laminaire, • ii. 11 8 

crystallisee, ii.^l2G 
Amphigene, i. 351 

Analcime, 1. 355 

Anatase, iii. 137 

Andalusite, i. 6’8 

Anthophyllite, ii. 181 

Anthracite, iii. 518 

Antimoine hydro-sul- 

phure, iii. 421 
natif, iii. Ill 

oxyde, ii. 205 

oxyde terreux,ii. 208 
sulphure, iii. Sgo 
sulphure capil- 

laire, iii. 396 
sulphure nic- 

kelifere, iii. 403 
Anlome. iii, 533 


Apophyllite, i. 384 

Argent antiinonial, iii. ] 1 :i 

Argent aiitimonial, arse- 


nifere et ferrifere, 

iii. lib 

Argent antimonie siil 


phurc, ^ 

iii. 426’ 

Argent carbonate. 

iii. 34.0 

Argent muriate. 

ii. 350 

Argent natif. 

iii. ()<) 

noir. 

iii. .345 

sulphure. 

iii. 338 

Argile lithomarge, 

ii. 74 

Argue ocreuse rouge 

grapliique, 

iii. SIS 

schisteuse. 

ii. (is 

schisteuse gra- 

phique. 

ii. 273 

schisteuse nova- 

culaire. 

ii. 271 


schisteuse tabu- 

laire, ii. 2()3 

schisteuse tegu- 
laiie, ii. ih. 

Arragonite, ii. 3G8 

Arsenic natif, iii. 1 04 

Arsenic oxyde, iii. 552 

Arsenic sulphure jaune, iii. 
Arsenic sulphure rouge, iii. 45 1 

Asbeste, 

dur, ii. 150 

flexible, ii. 150 

ligniforme, ii. 158 

tresse, ii, 148 

Asbestoide, ii. 132 

Axinite, i. 127 

Baryte 
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B 


Baryte, carbonatee. 

ii. 394 

sulphatee/ 

ii. 398 

bacillaire. 

ii. 416 

cretee. 

ii. 403 

compacte, 

ii. 406 

concretionne fi- 


breuse. 

ii. 412 

fetide, 

ii, 410 

granulairc. 

ii. 401 

radiee, 

ii. 414 

Bismuth natif. 

iii. 107 

Bismuth oxyde, 

iii. 387 

Bismuth sulphure jjlum 

- 

bo-cupriferc, 

iii. 381 

Bismuth sulphure, 

iii. 384 

Bitumine liquide blanch- 

atre. 

iii. 481 

liquide noiratre. 

,iii. 483 

Bitume solide. 

iii. 488 

elastique. 

iii. 4.92 

Bois bitumineux, 

iii. 495 

terreux. 

iii. 498 

Boracite, 

i. 335 

Byssolite, 

ii. 132 

C 


Calcedoine, 

i. 238 

Cerite, 

iii. 183 

Ceylanite, 

i. 41 

Chabasie, 

i. 148 

Chair fossil. 

ii, 359 


Chaux aiihydre-sulphatce, i. f)05 
Chaux arseiiiatee, iii. 543 
Chaux boratee silicieuse, i. 346 
Chaux boratee silicieuse 
concretionnee - mame- 
lonnee, i. 348 

Chaux carbonatee bacil- 
laire fasciculee gris- 
noiratre, ii. 556 

Chaux carbonatee bitu- 
minifere, ii. 54p 


Chaux carbonatee com- 
pacte, ii. 511 

Chaux carbonatee con- 
cretionnee, ii, .330 

Chaux carbonatee concrc- 
tionnee globuliforme, ii. 519 
Chaux carbonatee globu- 
liforme, ii. ib. 

Chaux carbonatee concre- 
tionnee incrustante, ii. 337 

Chaux carbonatee cray- 

euse, ii. 5522 

Chaux carbonatee cris- 

tallisee, ii. 482 

Chaux carbonatee ferri- 
ferc, ii. 477 

Chaux carbonatee ferro- 

inanganesifere, ii. ib. 

Chaux carbonatee tctide 

coinpacte, ii. 54,9 

Chaux carb. fibrcuse, ii. 529 
Chaux carbonatee iiiag- 

nesiferc, ii. 158 

Chaux carbonati:e na- 

cree, ii. 511 

Chaux carbonat('*e sac- 

caroYde, ii. 4.90 

Chaux cmrbonatee spon- 

gipusc, ii. 526 

Chaux fluatee compacte, ii. 588 
C’Jiaux fluatee spathique, ii. 589 
Chaux fluatee terreuse, ii. 597 
(liaux pliosphatee, ii. 575 
Chaux phosphatec ter- 
reuse, ii. 583 

Chaux phosphatee pul- 

verulente, ii. 585 

Chaux sulphatee crystal- 

lisee, ii 6l 5 

Chaux sulph. anhydre, ii. 605 
Chaux sulphatee calcari- 

fere, ii. 632 

Chaux sulphatee com- 
pacte, ii. 6*24 

C.haux 
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Chaux siilphatee fibreuse, ii. 627 
Chaux anhydro-sulphatee 

quarzifere, ii. 612 

Chaux sulph. terreuse^ ii. 630 
Chaux sulphatee nivi- 

forme, ii. 629 

Cerium oxyde silicifore, iii. 568 
Cobalt arseniate acicu- 


laire. 

ii. 193 

Cobalt arseniate pulve- 


rulent. 

ii. 196 

Cobalt arsenical. 

iii. 497 

Cobalt gris. 

iii. 499 

Cobalt oxyde, brun. 

ii. 201 

jaune. 

ii. 203 

Cobalt oxyde noire. 

ii. 199 

Cobalt oxyde noire ter- 


reux, 

ii. 198 

Cpccolithe, 

ii, 108 

Corindon granulaire, 
Corindon harmophane 

i. 57 


opaque, et translucide, i. 60 
Corindon hyalin, i. 49, 50 
Craitonite, iii. 557 

Cuivre arseniate ferri- 

fere, ii. 335 

Cuivre arseniate lamelli- 

forine, * ii. 184 

Cuivre arseniate inamel- ^ 
lonne fibreux, ii. 328 

Cuivre arseniate octa- 

edre aigue, ii. 336 

Cuivre carbonate bleu 

ierreux, ii. 319 

Cuivre carbonate bleu 

rayonn^, ii. 313 

Cuivre carbonate vert 

aciculaire soyeux, ii. 332 

Cuivre carbonate vert 

compact, ii. 306, 326 

Cuivre dioptase, ii. 347 

Cuivre gris, iii. 316 

Cuivre gris antimoni- 

fere, iii. 320 

arsenifere, ii 515 

Cuivre muriate massif, ii. 343 


Cuivre muriate pulveru- 


lent. 

ii. 3/.> 

Cuivre natit 

iii. 89 

Cuivre oxydule capil- 


laire. 

iii. 145 

Cuivre oxydule massif, 
Cuivre oxydule lamel- 

iii. 144 

laire. 

iii. 140 

Cuivre oxyd. terreux. 

iii. 150 

Cuivre phosphate*. 

ii. 331 

Cuivre pyriteux, 

Cuivre pyriteux hepa- 

iii. 310 

tique. 

iii. 334 

Cuhore sulphate. 

iii. 19 

Cuivre sulphure. 

iii. 328 

Cymophane, 

i. 64 

D 


Diallage metalloide, ii. 

175,177 

Diallage vert, 

ii. 172 

Diamant, 

i. 1 

Dichroite, 

i. 172 

Diopside, 

ii. in 

Dioptase, 

ii. 347 

Disthene, 

ii* 94* 

Dolomit, 

ii. 462 

E 

Ecume de mer. 

ii. 283 

Emeraude, 

i. 92 

Epidote, 

ii. 160 

Etain oxyde. 

iii. 156 

Etain oxyde concretion 

• 

ne. 

iii. 167 

Etain sulphure. 

iii. 325 

Euclase, 

i. 89 


F 

Feldspath, ii. 

Feldspath apyre, ii. 68 

Feldspath bleu, i. ^^^6 

Feldspath compact ce- 

roide, ii. 22 

Feldspath, sonore, ii. 2() 

decompose, ii- 
tenace, i. 71 


Feldspath, 
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Feldspath nacre, ii. 2 Granimatite, ii. 138, 141, 144 

Feldspath opalin, ii. 18 Graphite, ii. 217 

Ver arseniate, ii. 341 Grenat, i. 139 

Fer arsenical, iii. 273 Grenat brun, roiigetitre 

Fer arsenical argenti- et verdatre, 4, 154 

fere, iii. 277 Grenat noire, i. ^142 

Fer carbure, ii. 216 Grenat, rouge de feu, 

Fer chromate, iii. 185 granuliforme, i. 148 

Fer muriate, iii. 56l Gypse, ii. 6l 5 

Fer natif amorphe, iii. 97 

Fer natif meteorique, iii. 99 H 

Fer oligiste, iii 209 Harmotome, i. 362 

Fer oligiste compacte, iii. 210 Haiiyne, i. 394 

Fer olig. coiicretionne, iii. 215 Houille, iii. 507 

Fer olig. ecailleux, iii. 205 Hyacinth blanche cruci- 

Fer olig. luisant, iii. 208 fonne, i. 362 

Fer olig. terreux, ou fer Hyalith, i, 290 

oxyde rouge grosser, iii. 210 Hyperstene, ii. 178 

Fer oxyde carbonatee, ii. 451 

Fer oxyde geodlijue, iii. 238 I 

Fer oxyde globuliforme, iii. 98 Idocrase, i. 131 

Fer oxyde hemat. rouge,iii. 215 Ilidicolite, i. 112 

Fer oxyde noir vitreux, iii. 230 lolith, i. 172 

Fer oxyde pulverulent, iii. 225 

Fer oxyde resinite, iii. 250 J 

Fer oxyde rouge bacil- Jade axinien, ii. 290 

laire, iii* 220 Jade nephretique, ii. 287 

Fer oxyde rouge gros- Jade t^iace, i. 71 

sier, iii. 210 Jargon, i. 29 

Fer oxyde rouge Iiii- Jayet, iii. 515 

sant, iii. 208 

Fer oxydule, hi. 189 K 

Fer oxydule fuligineuxjii. 197 Koupholithe, i. 342 

Fer oxydule titanifere, iii. 195 

Fer phosphate, ii. 209 L 

Fer sulphate, iii* 17 Latialite, i. 394 

Fer sulphure, iii* 29O Laumonite, i. 36*5 

Fer sulphure aciculaire I.azulite, i. 399 

radie, iii* 297 Lave vitreuse obsidienne, i. 314 

Fer sulphure ferrifere, iii* 385 Lave vitreuse perlee, i. 326 

Fer titane, iii. 1.98 Lave vitreuse pumicee, i. 329 

Lepidolith, ii. 230 

G 

Gadolinite, iii. 170 M 

Glauberite, ii* 613 Made, i. 353 

Magnesic 

1 
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Magnesie boratec, i. 335 

Magnesie carbonatee, ii. 281 
Magnesie sulphatce, iii. 21* 
Malacolithe, ii. 115 

Manganese oxyde brun, iii. 328 
Mapganese oxyde car- , 
bonatee, ii. 4<4G 

Manganese oxyde gris 

compacte, iii. 257 

Manganese oxyde me- 

talloide argentine iii, 3()4 
Manganese oxyde me- 

talloide gris, iii. 254 


Manganese oxyde noir 

brunatre pulverulent, iii. 259 
Manganese phospliatee, iii. 2 48 
Manganese sulpliure, iii. 406 
Marne, ii. 563 


Meionite, 

ii. 43 

Mellilite, 

iii. 551 

Menillite, 

i. 311 

Mercure argental, 
Mercure natif^ 

iii. 87 

iii. 83 

Mercure muriate*, 

ii. 350 

Mercure sulphure. 

iii. 453 

Mercure sulphure bitu- 
minifere compacte. 

iii. 444 

Mercure sulphure bitu-*. 

miiiifere testace. 

iii. 443 

Mesotype, 

i. '368 

Mica, 

ii. 221 

Mine d*argent merd 
d’oie. 

ii. 195 

Molybdene sulphure, 

iii. 372 

Montmartrite, 

ii. 632 

Mussitc, 

ii. Ill 

N 

Natrolith, 

i. 374 

Nepheline, 

ii. 46 

Nickel arsenical. 

iii. 273 

fer arsenical argen- 


tifere. 

iii. 277 

Nickel natif. 

iii. 559 

Nickel oxyde, 

iii. 270 


O 

Octaedrite, iii. 137 

Oisanite, iii. ib. 

Or natif^ iii, 35 

P 

Paranthine, ii. 35 

Peridot, i. 117 

Petrosilex, i. 218, ii. 22 


Petrosilex resinite. 

i. 321 

Pinite, 

ii. 227 

Platin natif ferrifere, 

iii. 49 

Pleonaste, 

i. 41 

Plomb arsenic concre- 


tionne. 

ii. 390 

Plomb arsenic filamen- 


teux. 

ii. 391 

Plomb arsenic terreux. 

ii- ‘^92 

Plomb carbonate. 

ii. 377 

Plomb carbonate ter- 



reux, ii. 384 

Plomb carbonate noire, ii. 382 
Plomb chromate, ii. 366 

Plomb muriate, ii. 388 

Plomb molybdate, ii. 362 
Plomb oxyde rouge, ii. 392 
Plomb phosphate, ii, 370, 374 
Plomb sul})hate, ii. 35f) 

Plomb sulphure, iii. 353 

Plomb sulphure jmti- 

nionifere, iii. 399 

Plomb sulphure antimo- 

niteie et argentifere, iii. 349 
Plomb sulphure com- 
pacte, iii. 363 

Plomb sulphure strie, iii. 364 
Potass nitrate, iii. 35 

Prehnite, i. 338 

Pycnite, i. 84 

Pyroxene, ii. 99 

Pyroxene granuliforme, ii. 108 
Pyrophane, i. 297 


Quartz- 
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Q 


Quartz-agathe cacho- 
^ 1 


long. 

i. 

302 

Quartz-agathe calce- 



doine. 

i. 

238 

Quartz-agathe chatoy- 



ant. 

i. 

211 

Quartz concretionne. 

i. 

290 

Quartz-agathe concre- 



tionne thermogene. 

i. 

285 

Quartz-agathe comaline. 

i. 

252 

Quartz-agathe grossier. 

i. 

218 

Quartz-agathe opaque. 

ii. 

261 

Quartz-agathe ponctuc. 

i. 

257 

Quartz-agathe prase. 

i. 

209 

Quartz-agathe pyro- 



maque. 

i. 

232 

Quartz-agatlie xyloide. 

i. 

224 

Quartz-alurninitcre tri- 




poleen, ii. 71 

Quartz hyalin, i. 182 

Quartz hyalin violet, i. 175 
Quartz hyalin amorphe, i. 199 
Quartz-jaspe, ii. 2()9 

Quartz-jaspe onyx, i. 264 

Quartz-jaspe sanguin, ii. 257 

Quartz nectique, i. 288 

Quartz prase, i. 247 

Quartz resinite commun, i. 298 
Quartz resinite hydro- 


phane. 

ii. 

305 

Quartz resinite opalin. 

i. 

2.92 

Quartz resinite xyloide. 

ii. 

309 

Quartz resinite sublui- 



sant brunatre. 

ii. 

311 

Quartz resinite girasol. 

i. 

298 

Quartz rose, 

i. 

19^) 

Quartz rubigineux. 

i. 

215 

Quartz hyalin vert ob- 



scur. 


208 

R 



Rayonnante, ii. 130, 1 

33, 

, 135 

Rubellite, 

i. 

111 

Rubin d’arsenic. 

iii. 

478 


Sagenite, iii. i3o 

Sapphir d’eau, i. 174 

Sappare, ii. 94 

Saussurite, 4. 71 

Scheelin calcaire, ii. ^432 

Sclieelin ferrugineux, iii. 170 

Schorl tricote, iii. 130 

Smaragdite, ii. 172 

Sommite, ii. 46 

Soude boratee, iii. 45 

Soude carbonatee, iii. 39 

Soude muriatee, iii, 1 

Soude sulfatee, iii. 31 

Soufre, iii. 

Spath perle, ii. 471 

Spath schisteux, ii. 541 

Sphene, iii. 121 

Spinelle, i. 43 

Spinelle zincifere, i. 39 

Staurotide, i. l6’6 

Stilbite, i. 378 

Strontiane carbonatee, ii. 420 

Strontianc sulphatee fi- 

breuse-conjointe, ii. 428 

Strontiane sulphatee 

calcarifere, ii. 430 

Strontiane sulphatee fi- 

bro-laininaire, ii. ib. 

Str<?ntiane sulphatee 

laminaire, ii. 423 

Succin, iii. 470 

T 

Talc chlorite fissile, ii. 237 

Talc chlorite terreux, ii. 233 


Talc chlorite zoogra- 

phiquc, ii. 241 

Talc cndurcie, i|- 248 

Talc graphique, ii* 26l 

Talc granuleux, jj* 251 

Talc laminaire, i|* 245 

Talc ollaire, h* 253 

Talc steatite, ii* 256 

Tan tale oxydc ferro- 

manganesitere, iii* 174 
Tantal oxydc yttriferc, iii. 3 77 


"i'clesie, 



S96 


FRENCH INDEX. 


Telesie, i 50 Tremolite, ii. 138 

Tellur natif auro-ar- Triphane, il 91 

gentifere, iii* S77 

Tellur natif auro-plom- U 

biftie, iii. 380 Urane oxydo, ii. 187 

TeUpr natif auro-ferri- Urane oxyde pulveru- 

fere, iii. 118 lent, ii. 190 

Thallite, ii. l60 Uran oxydule, iii. 178 

Thermantide porcellan- 

ite, i. 266 W 

Titane anatase, iii. 137 Wemerite, ii. 43 

Titane oxyde, iii. 128 

Titane oxyde ferrifere, iii. 133 Y 

Titane oxyde ferrifere Yenite, iii. 539 

granuliforme, iii. 135 

Titane siliceo-calcaire, iii. 121 Zeolith^ i. 351 

Topaz, i. 73 Zinc carbonatee, ii. 441, 442 

Topaz cylindroide et Zinc oxyde, ii. 437 

prismatoide, i. 84 Zinc sulphate, iii. 21 

Tourmaline, i. 105 Zinc sulphure, iii. 409 

Tourmaline apyre, i. Ill Zircon, i, 29 
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